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PAVING ROUTE 54, 
VERNON COUNTY, MISSOURI 


N important step in bringing U. S. Highway 54 

to modern standards was taken last year in the 

paving of 6.65 miles in Vernon County from 
Nevada, Mo., east. The contract for this work was let 
on Sept. 12, 1938, to the Koss Construction Co. of Des 
Moines, Ia., low bidders in the letting held on Aug. 26. 
The paving followed the location of the old highway, the 
work consisting of extending the old culverts, re-grad- 
ing to a modern standard, and paving with a 20-ft. con- 
crete slab. 

The Reece Construction Co., sub-contractors on cul- 
vert extensions, started work on the project on Oct. 1. 
Since there were-only 281 cu. yd. of concrete in the 24 
culverts, the amount in each pouring was small. To 
avoid the waste of many set-ups Jack Moe, in charge 
of the work for Reece, decided to mix at a central plant, 
and wet-batch the mixed concrete to each culvert site. 
This was done with satisfactory results. Progress was 
steady, and the last culvert was completed on Nov. 2. 


By J. RUSSELL ELLIS 


Division Engineer, 
Missouri State Highway Department 


Grading and shouldering were sub-let to the Scher- 
rer & Bennett Road Construction Co. of Kansas City, 
Kan. Grading specifications required that all fills be 
compacted to a density of at least 95 per cent of the 
maximum possible as determined by the Proctor method. 
Work was started with three 8-yd. Le Tourneau scrap- 
ers, one 8-ft. sheepsfoot roller, one 12-ft. blade grader, 
five Caterpillar RD-7 tractors, and two 900-gal. water 
tanks. The one roller was unable to keep up the com- 
paction, and a second unit was added. With the second 
roller there was little difficulty in obtaining the desired 
compaction, with no delay to the excavating equipment. 

The pavement was a 20-ft. slab, 9 in., 7 in., 9-in. 
cross section, reinforced with wire mesh. Expansion 
was provided at 50-ft. intervals by 3-in. pre-molded 
joints with a 3/16 in. dowel plate for load transfer. 
Paving was started on Oct. 28, and was completed Dec. 
10, a total length of 6.65 miles paved in 30 paving days, 
an average of 1,170 ft. per day, or 155 ft. per hour 


Tractor-Scraper Grading Operations on U. S. Highway 54 in Vernon County, Mo. 








Views of Equipment and Construction Operations on the 6.65 
Mile Concrete Paving Job of the Koss Construction Co., Des 
Moines, Ia., on U. S. Highway 54 in Vernon County, Mo. The 
Paving Was Started on Oct. 28 and Was Completed on Dec. 
10, a Total Length of 6.65 Miles Paved in 30 Paving Days. 
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for the time of actual paving. Maximum production in 
one day was 1,716 ft. in 10 hours. 

Rapid progress in paving requires a smooth-work- 
ing organization, and modern equipment. The Koss Con- 
struction Co. had both. Foremen, machine operators, 
form-setters, and finishers were regular employes, while 
all other labor was obtained locally through the Mis- 
souri State Employment Service. The operations fol- 
lowed the Missouri State Highway Department specifica- 
tions. The form line was graded with a Carr form- 
grader, the forms set, and the subgrade cut accurately 
with a Flynn Sur-grader riding on the forms. The 
paver was a Koehring 34-E, dual-drum mixer. The 
wire mesh was installed by the strike-off method; fin- 
ishing was done by a Blaw-Knox finishing machine 
equipped with a Sullivan vibrator. Following the finish- 
ing machine was a Koehring mechanical, longitudinal 
float which eliminated surface irregularities, resulting 
in a very smooth riding surface. Finally the surface 
was tested with a 10-ft. straight-edge, belted, and 
broomed. 

The curing method was water-proof paper until Nov. 
28, and after this date paper covered with 6 in. of straw. 
Curing was continued until test beams had a breaking 
stress in flexure of 500 lb. per square inch, with a mini- 
mum time of 72 hours. 


Shouldering started as soon as the pavement had 
cured sufficiently, and was completed except for final 
finishing by Dec. 19 when the road was opened for gen- 
eral traffic. A dry December permitted finishing to con- 
tinue, and the shouldering was completed on Jan. 3. 

George F Stringer was superintendent for the Koss 
Construction Co. The work was done under the super- 
vision of the Joplin office of the Missouri State High- 
way Department. J. Russell Ellis is Division Engineer 
at Joplin, N. H. Bass is Construction Engineer for the 
division, and D. W. Crofoot, Project Engineer at Ne- 
vada. 
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THREE STATES TO VOTE ON PROHIBITING DIVERSION 
—Citizens of Idaho, Nevada and South Dakota will vote 
at the 1940 general elections on constitutional amend- 
ments to prohibit the diversion of motor-vehicle rev- 
enues to non-highway purposes. 


Paving Operations on 6.6 Mile Section of U. S. Highway 54 in Vernon County, Mo. 








A LOW-COST FOOTBRIDGE 
By HALBERT P. GILLETTE 


The accompanying photograph shows a_ footbridge 
100 ft. long which, for low cost, would be hard to beat. 
It crosses a deep ravine near the country residence of 
Mr. and Mrs. Silas Slusher in Topango Canyon, Cali- 
fornia, and was designed and built by Mr. Slusher. 

A novel feature that accounts mainly for its low cost 
is that it is a combination of a trestle and a suspension 
bridge, in which the trestle “bents” are of 2-in. pipe 
and the cables are 1%-in. cables that had served their 
day in oil-well drilling and therefore cost nothing but 
haulage. The bents are 20 ft. apart. The two cables are 
3 ft. apart, drawn taut and anchored in concrete at 
each end. The floor is of 1l-in. boards nailed to 2x3-in. 
stringers, and built in 8-ft. long sections that were skid- 
ded out on the cables. The guard rail is an old %-in. 
cable. 

To prevent swaying of the bridge in a wind, telegraph 
wires fastened at the top of each bent are anchored to 
boulders in the bed of the ravine. 

The entire cost of this 100-ft. bridge was less than 
$100. 

Such a bridge could often be used as a temporary 
foot-way on construction work and would have not only 
the advantage of low cost but of portability from job to 
job. 




















100-Ft. Long Footbridge Built at a Cost of Less Than $100 
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STOPPING SLIDES 


Roads and Streets 


TUNNEL METHOD AS USED IN OREGON 


When the side of a mountain or the side of a hill 
slides, i.e., moves from its original position, it can be 
practically always attributed to water. Water, either 
saturating a mass, or seeping over the top of a hard 
stratum, on which a heavy overburden rests, nearly 
always is the cause of slides. The slides which have 
caused trouble to the highway engineer in Oregon have 
been due mostly to the presence of a slip plane, a plane 
of hard material over which ground water is seeping 
through an overburden and always with a certain amount 
of clay as the lubricant. It is not always a simple 
matter to discover or locate the slip plane of a slide. 

Prior to the location of a road on a hill or mountain 
side, the slope has obtained by natural processes, a sta- 
bility or equilibrium with respect to ground water flow 
and angle of repose of the material, i.e., the slope of 
the hill. So long as this equilibrium is undisturbed by 
undercutting, the vertical forces remain in balance and 
the hillside stays in place. Once, however, a road is 
cut along the slope, the loadings change and upper 
slopes as well as the lower slopes are liable to slide. 
Let us here distinguish between a slide and a slough. 
A slide is the movement of a large mass that has con- 
siderable depth. A slough is any small mass of a few 
cubic yards, even to a couple of thousand cubic yards 
that slips on a straight face but causes no movement in 
the road surface. It merely drops off the main bank 
because its weight is greater than the forces of internal 
friction and cohesion that kept it together. Of course, 
in a slide the same thing is true except that a slide 
usually moves on a definite slip plane. A slide along 
a highway often causes an uplift of the road surface when 
above the road or a sinking of the road surface when 
below it. 

Basically, perhaps, the elemental characteristics of a 
slough and a slide are identical. But for purposes of 
this discussion, a slide is the movement of an acre or 
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Fig. 2.—Cross-Section Showing Designed Location for 
the Tunnel, 
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2x12" PLANK 


Fig. 1—Drawing of Open Test Pit Lagging. 


more of hill or mountainside that has disturbed the 
road surface or embankment to such an extent that re- 
medial action is necessary. The remedy, of course, 
is to locate the slip plane, determine the source of 
water supply, and eliminate by some positive construc- 
tion the opportunity for the water supply to get to the 
slip plane on the site of the slide. By drying up the 
water supply, the slip surface lacks lubrication and 
the slide is stabilized. 

Many methods are employed to stop slides. This 
article discusses the method employed by the Oregon 
State Highway Commission. The most effective way 
to stop a slide, of course, is to dig a cut-off trench from 
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the surface down through the slip plane at the head of 
the slide and along its edges to intercept the ground 
water flow. A conduit is inserted in the trench and 
the trench backfilled with porous material. But when 
test pits and borings locate the slip plane 50 ft. or 
60 ft. below the surface, trenching becomes an expensive 
procedure. To overcome this expense, Oregon has 
developed a tunneling method which, while not always 
guaranteed to be entirely successful, does finally stop 
the slide and is supposed to be more economical and 
safer to life and limb than deep trenching. 
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y Investigational Procedure 


When a slide occurs, it is usually first noted by a 
heaving or dropping of a road surface or the displace- 
ment of an embankment; or it may be a slide like the 
Fourth St. slide at Portland, Oregon, in which a cut 
slope, for several hundred feet back from the road up 
the hillside, began moving and pushed out onto the road. 
The slide is surveyed to get its approximate size and 
reference points are established by which to study its 
movement. Open test pits are dug in an effort to locate 
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into the center of the slide, under the road several ft. to 
a point about two-thirds of the distance from the road 
to the end of the slide at which point it T’d both ways 
past the side boundaries of the slide. In this case, how- 
ever, the top of the tunnel was generally across the slip 
plane instead of a couple of feet below. Only because 
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Fig. 5a.—Profile of Main Tunnel, Glencullen Slide. 
the slip plane. Then after the substrata formation is 
discovered over which the mass is sliding, other test 
holes are bored to learn the depth to the slip plane 
and its approximate slope and contour. The open test 
pits are not braced rigidly because the slide would 
break them up. They are lagged by specially dapped 
boards as shown in Fig. 1. As shown, the boards 
which are made out of 2 in. by 12 in. lumber, are 3 ft. 
long from the shoulder of a dap on one end to the 
shoulder of the dap on the other. As the hole is dug, 
a little more than 3 ft. square, boards are laid flatwise 
on opposite sides of the hole against the wall. Then 
as the hole goes down, the alternate opposite sides are 
boarded by merely laying the lagging flatwise against 
the wall and dovetailing the lagging into the boards 
already in place. This provides a flexible shaft that 
can bend as the slide moves. It often happens that an 
open test pit has to be abandoned before it reaches the 
slip plane because movement has made the hole unsafe. 
Having located 
the slip plane, and 
thus knowing the 
character of the 
b ed_ formation 
over which the 
slide is moving, a 
tunnel is started 
from a low point 
on a flat grade to 
get into the bed 
strata. It is gen- 
eral practice to 
open the portal 
outside of the 
slide and dig into 
the hard substrata 
under its edge. 
Once completely 
into the bed strata, 
it is the duty of 
the tunnel digging 
crew to stay just 
under the slip 
plane about a foot 


or two (see Fig. 
bes : LATERAL NO.1 | 8 2). One effective 
i 24 tunnel near Glen- 


1. cullen was driven 


5b. Profile of Lateral No. “ 
Glencullen Slide. boldly directly 
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Fig. 5¢.—Profile of Lateral No. 2, Glencullen Slide. 


the slide was not moving at the time could this proce- 
dure have been followed. 


The purpose of keeping the tunnel below the slip 
plane is to protect the workers and not lose the tunnel 
in case of a movement. Theoretically, holes are then 
bored up through the roof of the tunnel at frequent 
intervals to provide drainage outlets for the water seep- 
ing along the slip plane. However, instead of boring 
holes, the workmen generally bore a small hole and 
blow it with a light charge of dynamite. That shat- 
ters the solid roof formation, causing cracks through 
which the water on top may seep. 


Just where these tunnels should be dug is not def- 
initely understood in an economic sense. Sometimes 
the tunnel completely circles the slide, with cross lat- 
erals; sometimes one tunnel is driven up the center 
and T’s off near the back or upper end of the slide. 
Mr. Paul Van Scoy, Assistant Construction Engineer, 
to whom this work has been given, thinks that perhaps 
all that is necessary is to drive in about one third of 
the distance back from the road, under the slip plane, 
and T from there. It is only an opinion, he freely 
admits, but believes it will accomplish the same pur- 
pose as encircling the slide. Sometimes, as in the 
case of the slide on U. S. 99W just south of Portland, 
the whole slide is honeycombed with tunnels because of 
peculiar formations and conditions encountered. 
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Fig. 6.—Plan 


Tunneling 


After the portal framing is set, tunneling proceeds 
rapidly until the hard strata of the slip plane is encoun- 
tered. An accompanying line drawing shows the design 
of the timbering. Timbering is placed in sets giving 
an inside clearance of 4 ft. by 5 ft. 8 in. Once under 
the slip plane into the hard strata, a set a day is a good 
day’s work for the two men in the face of the tunnel, 
and a helper outside. Sets are 4 ft. apart. The average 
rate of tunneling over a period of a year constant work, 
3 shifts per day, is 2 ft. per shift. This includes all 
digging, mucking and timbering. 


, imately $12.00 per foot. 


Portal 0+00 


of Fourth Street Slide Tunnels. 


In the face, a coal auger is used to drill holes about 
4 ft. deep. In hard material like lava, 12 holes are 
bored into the face; in softer shales, 9 holes are enough. 
These are loaded with 1% or 2 lbs. of 40 per cent 
dynamite and fired. A small air blower which furnishes 
fresh air blows out the fumes and two men load a 
small hand car and roll the muck out to a dump. The 
hole is then trimmed and timbered. Using $30 to $35 
per M variety of timber, these tunnels cost approx- 
At intervals, the roof is bored 
and a light shot fired to crack seams for drainage. 


A description of two such projects, one with a definite 





Fig. 7—View of Portal of Fourth Street Tunnel. 


slip plane, and one in which the slip plane is more 
difficult to locate, will give the reader a better idea 
of the economy of and the possible results to be 
obtained by this method of slide control. 


The Glencullen Slide 


This slide and the tunnel construction is shown by 
the accompanying plan. In the plan the reader is 
viewing the slide area from the top edge, looking down 
hill toward the highway, the tunnel portal and the 
creek. 

On the fill slope below the Hillsdale-Beaverton road 
the tunnel portal was started after test pits had located 
a definite slip plane on lava about 50 ft. below the 
hillside. The slip plane dipped to the north and east. 
The slide covered about a 3-acre patch. The main 
tunnel, as shown, was driven into the hill on a flat 
grade until the slip plane was encountered and then 
changed grade, rising rapidly to keep the roof of the 
tunnel just over the general line of the slip plane. Be- 
cause the slide had halted during the summer and speed 
of construction had tapped some of the water, the 
tunnel roof has not moved and consequently the timber- 
ing was not carried away. Directly on top of the lava 
formation was a layer of sticky wet yellow clay varying 
in thickness from 6 in. to 2 ft. The overburden was a 
mixture of clayey soil and boulders, and talus. As 
shown, lateral No. 1 led off to the west to about the 
edge of the slide. The main tunnel took a turn as it 
rose up into the hill, always keeping the slip plane in 
sight near the top. Near the end of the main tunnel, 
which by this time had reached to the east boundary of 
the slide, lateral No. 2 was driven westward to the 
opposite edge of -the slide. 

It may well be said that this tunnel arrangement op- 
erates exactly as planned and has stopped the slide. 
The slip plane has been dried up enough to prevent 
the greasy yellow clay seam from causing more damage. 

The slide was first noted after the highway had made 
a side hill cut and the surface of the road was lifted 
about 4 ft. Fortunately, the house which moved with 
the slide was not thrown out of plumb nor cracked. 
The whole 3-acre patch dropped about 6 ft. in elevation 
as it moved toward the road. The accompanying profiles 
show the tunnel grades. 
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There are 952 lin. ft. of tunnel under this slide. The 
total cost was $13,114.47, or $13.78 per lineal foot. 
The test holes cost $694.07. 

As stated this case was a slide which showed an 
easily definable slip plane, but the lava digging was 
hard. Not much maintenance has yet been required. 
Mold and fungi, however, are working on the timber- 
ing. A steady stream of water is flowing out through 


the portal. 
Fourth Street Slide 


This slide is on U. S. 99W near the city limits of 
Portland. There are over 2600 ft. of tunnel in this 
3% acres of slide. Men are still working. The slide 
is literally honeycombed with tunnels at different ele- 
vations. There is yet no definite assurance that sliding 
has been stopped. However, indications point to its 
stabilization. Prior to 1936 the 40 ft. pavement at 
the foot of the slide would heave several feet. During 
the winter of 1936-37, after tunneling started, no move- 
ment of the pavement was noted. There was, however, a 
slight movement of the slide. About a week after a 
heavy rain at Christmas time in the winter of 1937-38, 
the 40 ft. pavement cracked clear across and raised 
about 0.2 ft. The winter of 1938-39 there was no 
movement of the pavement, but there was not much 
rain. 

This is a case where the slip plane is not so definite. 
The first tunnel was driven straight into the slide till it 
penetrated the hard formation which was located by 
the test pits indicated on the accompanying plan. It 
kept below the accepted slip plane and occasionally 
the roof was blasted lightly to open seams for drainage. 
At one place a hole was bored into the roof and when 
the drill was pulled out a stream of soupy, silty clay 
spouted for a minute or so. 

In the accompanying plan the reader is viewing the 
slide from the highway, at the bottom of the drawing. 
When the road was cut through on the side hill slope, 
the natural equilibrium was disturbed and the moun- 
tainside started moving. At that time Terwilliger Boule- 
vard, shown at the top of the plat, was the main road 
south of Portland on the west side of the Columbia 
River. After typical slide action, the new roadway 
kicked up and the upper end of the slide endangered 
Terwilliger Boulevard. 

Eight test holes were dug to the hard strata which 
was presumed to be the plane upon which the slide 
was moving. The plan shows how those test pits 


Fig. 8.—Pictures of Slide Area on Fourth. Stfeet Slide from the 
Highway. 
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Fig. 9—Mr. Paul Van Scoy, Assistant Construction Engineer, 

Oregon State Highway Commission, and Mr. Oscar Hoxie, 

Extra Gang Foreman. ogi ln Scoy Is Troubled With Slide 
roubles. 


moved. The original location is designated by a cross. 
The final location by a small square. 

The stationing along the tunnel lines is followed by 
a set number which indicates the number of timber 
sets installed at that point. Many of the tunnels in 
this system have been double timbered. Overburden 
over the hard strata is 40 ft. to 50 ft. deep. 

Following is a soil analysis of the material over the 
hard formation : 


OREGON STATE HIGHWAY COMMISSION 
LABORATORY REPORT 


Project: 4th-Str. Drainage Tunnel 
Highway: Pacific Hwy. West. 
Submitted by: Paul Van Scoy. 
Date Reported: Jan. 28, 1939. 


Source of Material: Slide. 
Sample at: Above Drainage Tunnel. 
Sampled by: Paul Van Scoy. 


Laboratory No.: 117659. 
Field Data No.: 34381. 


Soil Analysis : Per Cent 
IPED seb chin «hime o wo riemvitnoe «x4 5tt > « RE 24 
SO) Serer erm © et 19 
Eile voe she cep tts bese ct poccncatve ORE 31 
BO oh cd cathe scares ididsosuconskeusartecentonrated 23 
Pa UVP aratites bbc asl utae, iWlcachcatawensbeosace 8 
dc) nash icaiivanpel sy o¥t do haaea » ecabicnbarsmasatas 21 
Ti. sd AIRUED i Dulas cae on nk seaneoabalteceebuteauitn 1.65 
Ae cedncMa mentale scncthds one onuctet oc aeeeeenwek ee 4.5 
Red Mi pibbatisnddchstvseedaitatcice Vbtinbilay diWds 1.4 
Specific gravity (Le Chatelier)...................4. 2.64 
Particles larger than 2.0 mm................++-+00 0.0 
Coarse sand, 2.0 to 0.25 mm....................00e 4 
Fine sand, 0.25 to 0.05 mm...............-+0eeeeeee 28.0 
Saviy WN. OO MND -GIER. cine sosicode o « 6his Mews v0.8 003s 57.1 
Clay, smaller than 0.005 mm............-...0.s0000+ 14.5 
Colloids, smaller than 0.001 mm..................-- 5.5 
CLASSIFICATION GROUP .............s000e05 A-4 


The tunnels are at 3 different levels in the slide and 
much soupy, silty clay seeps down through the timber- 
ing in places. Other places are perfectly dry. It is 
doubtful if all of this tunneling has proved over 85 
per cent effective. The timbering in many places needs 
replacement. Work has been in progress on this maze 
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of tunnels for about 5 years. At least $30,000 has 
been spent here. Because some of the work was WPA 
labor and some state highway labor, no complete cost 
records are available. 


Conclusions 


From an inspection of the tunnel method of stopping 
slides, made by the writer in the course of the prepara- 
tion of this article, it appears that tunneling is not 
positive in its action. Mr. Van Scoy states that it is 
to be employed only as a last resort. For simple slide 
conditions where a heavy mass of material 60 ft. or 
more thick is moving over a clearly defined slip plane 
and where the source of the water supply is definitely 
known, perhaps the tunnel method is positive and eco- 
nomical. 

Under most conditions it will cost at least $12.00 
per foot to construct and then must be maintained. 
Oregon is planning to use this method on a slide near 
John Day. They already have 15 or 16 installations 
built. 
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A.S.T.M. COMMITTEE PROGRESS ON ROADS 
AND PAVING MATERIALS 


A statement outlining major developments at various 
committee meetings of the A.S.T.M. Committee D-4 on 
Road and Paving Materials follows: 

Continuing its intensive work on development of 
standard specifications and tests and reviewing current 
specifications to bring them in line with latest practice, 
a number of proposed standards were considered at the 
Columbus meeting of Committee D-4 on Road and 
Paving Materials and in certain cases are to be pub- 
lished as information and for comment. In this cate- 
gory is a proposed specification for slow setting emulsi- 
fied asphalt for use in densely graded mixes. Another 
method to be published as information is a new proce- 
dure for sieve analysis of mineral fillers. With this will 
appear data resulting from work of twelve cooperating 
laboratories which gives the reproducibility of results 
with the test. Consideration is being given to defini- 
tions of flat and elongated particles of aggregates 
and a method for detecting soft particles in aggregates 
is also being drafted. 

A proposed specification covering expansion joint ma- 
terials for roads was submitted by one of the D-4 sub- 
committees and decision was reached. to publish it as 
information. Specifications for cut-back asphalt (med- 
ium curing) and cut-back asphalt (rapid curing) are 
being considered. Four existing tentative standards are 
recommended for adoption as standard. These include 
specifications for quick-setting emulsified asphalt (D 

401), testing emulsified asphalts (D 244) and tests 
for specific gravity and absorption of coarse aggregate 
(C 127) and fine aggregate (C 128). 

Decision was reached to recommend certain revisions 
in three specifications covering various types of emulsi- 
fied asphalts with the thought that these specifications 
(emulsified asphalt for coarse aggregate plant mixes) 
(D 397), for retread and coarse aggregate mixes 
(D 398), and for heavy premix—summer grade 
(D 399)) would be adopted as standard or if possible 
combined into a single standard. 


The method of test for loss on heating of oil and 
asphaltic compounds (D 6) is to be revised. Changes 
are to be proposed in two of the distillation tests (D 20 
covering distillation of tar products suitable for road 
treatment and D 402 covering distillation of cut-back 
asphaltic products). 








OBSERVATIONS 
BY THE WAY 


By 
A. PUDDLE JUMPER 


q@ Along the road from Redding to 
Old Shasta, U. S. 299, that leads on 
to Eureka, Calif., just west of Red- 
ding a-ways, a pioneer Jewish family 
lost a baby. Pioneer life and the 


cold winter of 1864 was too much 
for Baby Brownstein. Her grave is 
maintained by the California highway 
maintenance crew in memory of the 
early settler. 

aa e 


@ Saw a new kind of hot-mix as- 
phalt patching plant the other day; 
two drying drums, one pug mill, two 
hoisting skips for aggregate, and a 
belt conveyor that takes discharge 
from pugmill and hoists it into trucks. 
It is completely portable. Should be 
on the market soon. 

* . 


@ You haven’t seen America, yet, 
until you see Timber Line Lodge on 
Mt. Hood, Oregon. Everything is 
hand made. I can’t recall seeing a 
nail or a bolt. Hand-carved murals 
decorate the walls. Even the stair- 
case posts are topped with hand- 
carved animals. 
e +. 


@ Maintenance departments grow 
and grow. Oregon has just added 
an eye doctor to the maintenance di- 
vision. He examines everybody that 
operates state owned equipment. Yep 


—he found some truck drivers who 
couldn’t see across the road. Many 
failed to pass routine eye examina- 


tions. 
s € 


@_ Incidentally, I’ve traveled U. S. 
40 from end to end across the conti- 
nent, Atlantic City to San Francisco; 
U. S. 30 from end to end, Atlantic 
City or New York to Portland, Ore- 
gon; and U. S. 51 from end to end. 
I have a few gaps left to fill in for 
complete coverage of other roads. 


@ In Washington, between Olympia 
and Tacoma, and also south of Olym- 
pia, I noticed a different kind of ero- 
sion control ditch, shown herewith. 


It is a galvanized iron-faced wooden 
flume. These are in ditch lines, down 
embankment slopes, and on_ the 
shoulders of fills. 


@. Oregon’s highways are so smooth, 
comparatively, in general, that a 
rough road sticks out like a sore 
thumb. I wonder if Sam Baldock is 
saving that stretch north of Haines 
as a reminder to let traffic see how 
bad a road can get? It’s my guess 
that he’s planning a new relocation 
and construction for this stretch this 
year. 


Roads and Streets 


@ Under the glass top on the desk 
of Mr. A. R. Flint, Idaho State High- 
way Engineer, I noted the following: 
An engineer is said to be a man who 
knows a great deal about a very little, 
and who goes along knowing more and 
more about less and less until finally he 
practically knows everything about noth- 
ing; whereas a salesman, on the other 
hand, is a man who knows a very little 
about a great deal, and keeps on know- 
ing less and less about more and more 
until finally he knows practically noth- 
ing about everything. 


There was a dirt moving contractor 
To whom cost was never a factor. 
He bid just below 

Where he thought it would go, 

So now he’s. greasing a tractor. 


Not knowing the source of these 
remarks I could not give credit. 


Wonder what a sales engineer 
would know? 


@ Two years ago we published an 
article on a bituminous road-plant 
mix surfacing job in the Uintah Ba- 
sin on U. S. 40 in Utah. I passed 
over it again in April. It was in per- 
fect condition. Not a drop of water 
would have been spilled out of a glass 
resting on the bumper or hood of the 
car at 50 mi. per hr. 


@ What high winds did to snow 
fence along U. S. 40 in Utah. 
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q@ At the four corners of the new @ They tell the following story about 


concrete bridge on U. S. 99 at the 


south edge of Olympia, Washington, 


are ornamental concrete totem poles. 
A light is concealed under the beak 
of the Thunder Bird at the top. 

@ Another novelty about this bridge 
is the writing, in concrete, on both 
hand rails. 

oe € 

@ Road shoulder sign designating 
historical marker along road in Wash- 
ington. In this case it was calling 
attention to the marker which locates 
the site of the treaty with Indians 


regarding the Nisqually valley. Wash- 

ington’s first governor sat in council 

here with the Indians of the Lower 

sect Sound Tribes, Dec. 24 to 26, 
S 


a contractor and his son at a ball 
game: 

Son: Daddy, daddy. 
now? 

Pop: Not now, son, wait a little. 
The man at bat may bring in the 
winning score. 

(Pop gets feverishly excited at the 
tie score in ninth inning and one man 
down. ) 

Son (after second out): Daddy, I 
want to wee. Can I wee now? 

Pop: Just a minute, son. The game 
will soon be over. This may be the 
last batter. (Batter singles, driving 
in winning run and Pop roars glee- 
fully.) 

Son: Daddy, can I wee now? 

Daddy: Yes, son. The game’s over. 

Son: Wee-e-e-e! 

e ¢@ 


Can I wee 


@ Twenty-ton swivel designed by 
engineers of P-G-C, contractors on 
the Tacoma Narrows Bridge, might 
make a nice watch fob for Paul Bun- 


yan. Note the life preserver vests 
worn by everybody who goes onto 
the caisson. There’s more wire rope 
on this job than a seamstress has of 


thread. 
. - 


Mr. A. Puddle Jumper: 

Reference is made to items by J. J. 
Harding and J. Q. Barlow in the March 
issue of your excellent publication con- 
cerning “The Engineer.” 

It may be of interest to know that 
the poem in question was published some 
time during the spring or summer of 
1906 in a magazine called “The Railroad 
Magazine” or “The Railroad Man’s 
Magazine.” Whether or not credit was 
given therein to the author I cannot, 
after the intervening years, state. 

L. J. CAUFIELD, 
Highway Engineer, U. S. Bureau of 
Public Roads, Portland, Ore. 
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From Observation in your issue of 
February, 1939, am adding to my collec- 
tion ‘““The Engineer.” 

I have had for some time “You’re An 
Engineer ‘If,’” that I am passing along, 
just as I have it copied. 

CLaup O. Davort, 
Assistant County Engineer, Kelso, Wash. 


Referring to the February, 1939, issue 
of Roaps & Streets, P. 44, where you 
print the poem about the Engineer, and 
ask at the bottom who was the author 
of this poem: 

I have had a copy of the poem for a 
great many years, dating back, I think, 
to the 1880s. It is noted on my copy 
that the author was A. S. Gunn. How- 
ever, you only publish eight verses, 
while there are fourteen. I think the 
poem was published several years ago 
in Engineering-News Record, and pos- 
sibly you could get more positive infor- 
mation from them. 

Baxter S. Brown, 
President Board of Public Service, St. 
Louis, Mo. 


Mr. Brown has sent us a copy of 
the complete poem, and accordingly 
we publish below the last six verses: 

THE ENGINEER 
Who throws his eye along the slope 
Where Celt with matlock loves to mope 
Then throws a clod and says “Right there 
You’re out of line about a hair?” 

THE ENGINEER 


Who makes the hapless hobo yank 

Along the slippery inclined plank 

His jaded barrow full of muck, 

When the hump is finished—just for luck. 
THE ENGINEER. 


Who gives you the chilly eye 

And says: “I’ll never classify 

A cut with earthly indications” 

And refers you to your specifications? 
THE ENGINEER. 


Who deals in figures quite profuse 

Then tells you solid rock is loose 

That hard pan’s nothing more than loam 

While gumbo’s lighter than seafoam? 
THE ENGINEER. 


Who points to your unrivalled gall 

Whene’er you kick for “overhaul” 

And gives your spine the frigid chill 

Whenever you spring an extra bill? 
THE ENGINEER. 


He will when science rules the mind 
Be hailed the Saviour of mankind 
And from the grateful mould will spring, 
The praise and honor due to him. 
THE ENGINEER. 
ee 


@ Will somebody’s face be red in 
Missouri (perhaps it has already 
been) when Gov. Stark asks some- 
body to explain why Missouri should 
have to pay $200 or $300 a mile more 
for one kind of bituminous material 
than for another? And it won’t be 
Carl Brown. 
a * 

@ To help through traffic or the 
traveling visitor, Idaho might well 
improve route marking through the 
towns, 








In the good old days auto drivers 
were given a registration number and 
they could provide their own method 
of display. The registration number 
stayed with the car till it was junked. 
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GOOD ROADS HELP DECREASE RURAL CRIME 


Crime doesn’t pay in 1939. A few 
decades ago the professional bad man 
robbed, killed and escaped with compara- 
tive impunity. Jesse James might have 
continued his lawless activities for many 
years, if a “friend” had not betrayed 
him. Outlaws today are fortunate if 
they evade law-and-order forces for 
even a few months. The James brothers 
had the whole West to hide in. John 
Dillinger, Alvin Karpis and their fel- 
low felons found the entire United 
States too small to conceal them from 
their pursuers. 


Modern methods and materials are 
mainly responsible for the obstacles 
which today make the way of the 
transgressor particularly hard. Mod- 
ern roads and radios are twin foes of 
the twentieth century public enemy. 
Constant improvements in these two 
weapons of righteousness are making 
it more and more difficult for the rob- 
ber or kidnaper to successfully ply his 
“trade.” 

The most important part of any 
crime is the getaway. Not so long ago, 
gunmen found the perfect answer to 
this problem in certain rural sections of 
the nation. High-powered automobiles 
brought metropolitan crime to the 
American countryside. The compara- 
tive isolation of these sections made 
them ideal for quick “jobs,” easy get- 
aways and safe hideouts. 

But times have changed. Federal 
agents and state police are now match- 
ing the fast automobiles of criminals 
with equally speedy vehicles manned 


by drivers trained in pursuit tactics. 
The continued construction of a net- 
work of good secondary roads joined 
to main highways is making it possible 
for the country dweller to enjoy as ade- 
quate police protection as his city 
cousin. Sections of the United States 
in which the lawbreaker can feel safe 
from pursuit are steadily becoming 
fewer. 


Last summer, according to Chief 
Walter Williams, superintendent of the 
Illinois State Highway Police, the 
Middle West saw its greatest blockade. 
The Easton brothers, two Idaho youths, 
shot a police officer in Indiana and fled 
into Illinois in a stolen car. Immedi- 
ately the state highway police of Illi- 
nois went into action. Radio kept them 
advised of the pair’s progress. The 
shooting took place at 6:20 p. m. on 
June 26. At 8:52 the next morning, 
the police closed their records on the 
case. One brother had been shot down 
and the other placed under arrest. 
This same systematic procedure is 
being successfully utilized to recover 
stolen goods and automobiles and to 
locate missing persons. Between June, 
1936, and November, 1938, the Illinois 
state police recovered nearly $2,000,000 
worth of stolen cars and other property. 
What is being accomplished in IIli- 
nois can be duplicated in other states. 
The building and maintaining of good 
secondary roads will bring police pro- 
tection to citizens living in the most 
remote places of rural America. 


IN ROAD 


WINNERS APLENTY IN ROAD 
BUILDERS GOLF TOUR- 
NAMENT 


The name of M. J. McMillan, man- 
ager of the District of Columbia Sec- 
tion of the Portland Cement Associa- 
tion, Washington, has been inscribed 
on the permanent Road Builders’ Golf 
Trophy as the holder of low-net score 
in the annual ARBA Golf Tournament 
in Washington, May He was 
awarded a replica of the cup for his 
permanent possession, as the original 
will remain on display in the ARBA 
Washington offices. Other trophy win- 
ners were Homer Farmer, Universal 
Atlas Cement Co., New York City, low- 

oss winner, and H. N. Schramm, 

hramm, Inc., West Chester, Pa., sec- 
ond low. gross; H. R. Anderson, presi- 
dent, Illinois Road Builders’ Associa- 
tion, ARBA affiliate at Chicago, was 
adjudged the best-dressed player on 
the greens of Washington’s Congres- 
sional Country Club. Winners of other 
prizes included Lion Gardiner, Jaeger 
Machine Co., Columbus, Ohio, second 
low net; W. W. Curtiss, engineer de- 
partment, Washington, D. C., third low 
net; C. N. Connor, United States Bu- 
reau of Public Roads, Washington, first 
blind bogie; Alan Buck, county super- 
intendent of highways, Decatur IIl., sec- 
ond blind bogie; S. F. Beatty, Austin- 
Western Road Machinery Co., Aurora, 
Ill., third blind bogie; Carl O. Wold, 
Caterpillar Tractor Co., Peoria, IIl., 
fourth blind bogie; Paul L. Griffiths, 
Koppers Products Co., Pittsburgh, Pa., 
lowest number of putts; J. F. Cast, 
Firestone Tire and Rubber Co., Akron, 
Ohio, low gross on the first nine; 
Chauncey B. Smythe, Thew Shovel Co., 
Lorain, Ohio, low gross on the second 
nine; Joseph S. Helm, the Asphalt In- 
stitute, New York City, low net on the 
first nine; H. G. Sours, state highway 
department, Columbus, Ohio; Hal 
Aitken, United States Bureau of Pub- 
lic Roads, Washington, third low gross; 
Bernard Gray, the Asphalt Institute, 
New York City, second low net on the 
first nine; R. F. Marsh, Cleveland, 
Ohio, second low net on the second 
nine; John Redd, Super Concrete Cor- 
poration, Washington, most pars; Bur- 
ton F. Miller, American Road Builders’ 
Association, Washington, most 3's; 
F. M. Davison, engineer of_mainte- 
nance, Washington, most 4’s; Daniel R. 
Lamson, ARBA, Washington, most 5’s; 
J. R. Boyd, National Crushed Stone As- 
sociation, Washington, most 6’s; D. B. 
Dimick, Dimick-Mosher Products Co., 
Boston, Mass., most 7’s; Paul L. An- 
drews, executive secretary, Georgia 
Highway Contractors’ Association, 

(Continued on page 37) 
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But four automobiles were registered 
in the United States in 1895. In 1904 
only two cars were registered in Kan- 
sas City—and these two met in a head- 


Review 
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on collision! 
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With Our State Groups 








COLORADO 


A contract for the construction of a 
two-inch oil mat on 9.1 miles of the 
Mount Evans Highway from Echo Lake 
to Summit Lake in Colorado has been 
awarded to a member of the Colorado 
Association of Highway Contractors, 
the Hamilton & Gleason Co. This road, 
part of the projected system of peak-to- 
peak highways to extend from Long’s 
Peak to Pike’s Peak, will climb to an 
elevation of 14,260 feet, giving it a 
claim to the title of world’s highest 
highway. Its altitude will present 
extraordinary difficulties to the paving 
firm, since equipment operates at only 
50 per cent of its efficiency at such 
heights and there is a high turnover 


of labor. 
MINNESOTA 


Highway Institue, Inc., ARBA affili- 
ate in Minnesota, has begun a move- 
ment to broaden the representation in 
institute affairs and to carry on a 
statewide campaign for members and 
support for its program. In co- ~opera- 
tion with the County Commissioners’ 
Association, the Township Officials’ As- 
sociation, the Rural Letter Carriers’ 
Association, other tourist and good 
roads groups and the country press, 
the association was successful in pre- 
venting the discontinuation of the sup- 
plemental one-cent gas tax which pro- 
vides $5,000,000 each year to the state 
and county highway departments. The 
institute also successfully fought to 
prevent the repeal of the one-mill state 
road and bridge tax levied on real prop- 
erty to finance the county state-aid 
road system. 


MISSISSIPPI 


Governor Hugh White of Mississippi 
was a principal speaker at the third 
annual meeting of the Mississippi 
Highway Contractors’ Association in 
Jackson on May 3. Emile B. Cavallo, 
construction engineer, and R. A. Harris, 
chief engineer, Mississippi State High- 
way Department, spoke on the state’s 
historic roads and the highways of to- 
morrow. William C. Slee, assistant 
engineer-director of the ARBA, led a 
discussion of the effect of the Wage 
and Hour Law on the highway construc- 
tion industry. E. D. Kenna, director of 
the state highway department, acted as 
toastmaster and M. G. Cobb, president 


Guests at Speakers’ Table at Annual Banquet of Mississippi Highway 
Contractors’ Association Are, Left to Right: E. B. Cavallo, Construction 
Engineer, Mississippi State Highway Department; M. G. Cobb, President, 
Mississippi Highway Contractors’ Association; R. N. Kinnaird, Executive 
Secretary of the ARBA Affiliate; William C. Slee, Assistant Engineer-Director, 
ARBA; E. D. Kenna, Director, State Highway Department; Governor Hugh 
White ‘of Mississippi; Hiram Patterson, State Highway Commission, and R. A. 
Harris, Chief Engineer, State Highway Department. 


of the contractors’ group, presided. R. 
N. Kinnaird, executive secretary, an- 
nounced the various forms of enter- 
tainment which were to be provided 
for the 300 delegates to the annual 
meeting. 


(Concluded from page 36) 
fourth low gross; O. M. Richardson, 
executive secretary, Citizens’ Road 
League of Virginia, Richmond, fourth 
low net; E. W. Moeller, managing di- 
rector, Highway Institute, Inc., Minne- 
apolis, Minn., high net; F. V. Cliquen- 
noi, Lehigh Portland Cement Associa- 
tion, Baltimore, Md., high gross; ARBA 
President Murray D. Van Wagoner, 
Michigan State Highway Commissioner, 
Lansing, second high gress, and Victor 
J. Brown, publishing director, Roaps 


AND STREETS, third high gross. 

George F. Schlesinger, ARBA treas- 
urer and ay oe | p slee of the Na- 
tional Paving Brick Association, Wash- 
ington, served as chairman of the 
tournament committee. Among the 
donors of prizes were the Blaw-Knox 
Co., the Broderick and Bascom ~ . 
Co., the Caterpillar Tractor Co., 
Cleveland Tractor Co., the “Come “te 
Cleveland” Committee, the Firestone 
Tire and Rubber Co., the Hercules Mo- 
tors Corp., the Hollenden hotel in 
Cleveland, the Koppers Products Co., 
the MacWhyte Co., the National Paving 
Brick Association, the Pioneer Engi- 
neering Works, Roads and Streets 
Magazine, Schramm, Inc., the Simplic- 
ity System Co., the Asphalt Institute 
and the Thew Shovel Co. 



















































tion has been centered on the subject of soil 

stabilization. The recognition of the fact, that 
sub-grade stabilization, is perhaps more important 
than surface stabilization, has provided the impetus 
for the recent activity in this field. Even though the 
theory of sub-grade stabilization is of rather recent 
origin, enough has been done to show that sub-grade 
stabilization is here to stay. 


D URING the past few years, considerable atten- 


Soil stabilization, as the term is used in this paper, 
refers to the practices of changing the characteristics of 
the natural materials in order that they may render 
more efficient service in the sub-grade. . Therefore, it 
must be remembered that the discussion presented in 
this paper is dealing with sub-grade practices and not 
with surface stabilization. 

Since the highway engineer must generally use local 
material in the construction of the highway, and since 
most local materials cannot be successfully stabilized 
in the natural state, they must be treated in some manner 
to obtain the necessary stability. The use of bitumen 
is one method of economically rendering these local ma- 
terials suitable for use and this paper will be confined 
to a general discussion of stabilization practices in the 
United States with the use of bitumen. 


Stabilization Practices in Various States 


With this theme in mind, a questionnaire was prepared 
and sent to all the states, requesting from them informa- 
tion concerning stabilization practices in their respective 
states. Thirty-six highway departments responded to 
the questionnaire, and the following table gives a resume 
of these replies: 

The use of bitumen in stabilization work accomplishes 
two very definite purposes: (1) Waterproofing the indi- 
vidual soil particles and thereby rendering them highly 
resistant to water, which would otherwise be absorbed 
by capillarity. (2) Forming on the individual soil par- 
ticles a coating of hard asphalt which will give stability to 
the aggregate because of the natural cohesiveness of the 
bitumen. 


Principles Governing Use of Bituminous Materials 


There are several generally adopted principles gov- 
erning the use of bituminous materials in stabilization. 
It is generally conceded, and the theory has been substan- 
.iated by actual construction experience, that moisture is 
essential for proper dispersement of the bitumen, and 
chat compaction must be made at the optimum moisture 
content for the best results. For the determination of the 
optimum moisture and maximum density, the Proctor 
test has been almost universally adopted. The character 
of the asphaltic material, to be used in any particular 
project, has a bearing here for the lower the viscosity 
of the asphaltic material, the more nearly it takes the 


olace of moisture. Therefore, when using an asphaltic 
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material of low viscosity, less moisture can be used to 
obtain the maximum density of the completed mix. 

All types of bituminous materials have been used care- 
fully in base stabilization, but much still remains to be 
learned concerning the types, grades, and methods of 
manipulation best suited for any particular purpose. 
Bituminous materials are used primarily as waterproof- 
ers, not as binders because while some binding qualities 
are present, especially in the more viscous grades, the 
bituminous stabilized base mixture is generally too friable 
to withstand the abrasive action of traffic, therefore, the 
function of bitumen in soil stabilization is to reduce the 
amount of capillary water that may enter the mix and to 
increase the resistance of the active soil particles to the 
harmful effect of the moisture that does enter. 


Methods and Results with Asphaltic Oils 


Construction methods are similar in all states reporting 
the use of asphaltic oils for stabilization. Any surfacing 
present and any additional aggregate to be used, is mixed 
with the soil by scarifying the sub-grade to the specified 
depth, and it is then wetted with water to approximately 
the optimum moisture content. The bituminous material 
is then added and thoroughly mixed until a uniform mix 
is obtained. This mixture is then laid down and com- 
pacted, generally with sheep-foot type tampers, until the 
density of the compacted material is not less than that 
density obtained by laboratory compaction at the optimum 
moisture content. After initial compaction, the entire 
road-bed is bladed with a motor grader or maintainer to 
a uniform cross section and finally compacted with a 5 
to 7-ton roller. Some states report the use of pneumatic- 
tired rollers, in place of the ordinary steel rollers, with 
good results. 

Uniformly good results have generally been obtained 
by all states using both residual (SC) oils and cut-back 
(MC) oils. However, lowa reports that the use of SC 
oils has not been entirely satisfactory. Mr. V. G. Gould, 
Assistant Bituminous Engineer of the lowa Highway 
Commission, makes this statement, “Although soil-aggre- 
gate and rolled stone mixtures, only, have been placed 
a sufficient length of time to warrant conclusions, yet to 
date, all other types used, appear satisfactory, except 
soil aggregate mixtures using either positive or negative 
SC oils. SC oils appear generally to be susceptible to 
moisture displacement, although further investigation of 
all types is necessary before definite conclusions are 
drawn.” In direct contrast, Missouri reports equal suc- 
cess with either MC or SC oils as the stabilizing agent. 
These contrasting views, especially when presented from 
states, which are leaders in the field, amply substantiate 
the fact that the use of bituminous materials in sub-grade 
stabilization is still in the experimental stage. 

The use of tars, both coal and pine, is substantially the 
same as asphalts. States, reporting the use of tars, con- 
clude that uniformly good results have been obtained. 
Kentucky reports that while the tar-stabilized base was 
slower in setting up, the ultimate result was very good 
and completely satisfactory. 
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Use of Emulsified Asphalt 


The use of emulsified asphalt is rapidly increasing. 
experiments in Missouri, Idaho, California and other 
states, using emulsified asphalt, prove the value of this 
material as a base stabilizer. However, to properly serve 





State 


Alabama 
Arizona 
California 


Connecticut 
Colorado 
Delaware 
Florida 


Indiana 


Louisiana 
Maine 
Minnesota 
Mississippi 
Missouri 


New Mexico 


New Hampshire.... 
North Carolina. . 


Nebraska 


Oregon 
Oklahoma 


Pennsylvania 
Rhode Island 
South Carolina 


South Dakota 


Virginia .. 
West Virginia 


Wisconsin 


Washington 


Wyoming .......... 


*Oiling only. 


No information was received from the following states: 


Bitumen 


Used 


None 
None 
Emulsion 


None 
None 
None 
Cut-backs 
Tars 
Emulsions 


Tar 
Emulsions 
SC Oils 
MC Oils 
Tar 
MC-3 
SC-3 
SC-3 
SC-3 
SC-3 
Emulsions 
None 
None 
None 
None 
Emulsions 
SC Oils 
MC Oils 
Emulsion 
Asphalts 
None 
Tars 
Emulsions 


MC Oils 

SC Oils 

Emulsion 
Asphalts 
Emulsions 


Tar 
SC 1 and 2 
Emulsions 

None 

None 

RC Oils 


None 


None 
Tar 
Asphalt 
Tar 
Asphalt 
Emulsions 


60%-100% 
Penetration 


Date 
Placed 


1933-1937 


1930 


Results 


Good 


Satisfactory 
Satisfactory 
Displacement 
Satisfactory 
Satisfactory 
Unsatisfactory 
Unsatisfactory 
Satisfactory 
Too recent 
Too recent 
Unsatisfactory 


Satisfactory 
Satisfactory 
Satisfactory 


Satisfactory 
Satisfactory 


Satisfactory 
Unsatisfactory 
Too costly 
Satisfactory 
Satisfactory 


Satisfactory 
Satisfactory 
Unsatisfactory 


Satisfactory 


Satisfactory 


Too recent 


Satisfactory 


Michigan, Montana, New Jersey, New York, and Texas. 
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as a stabilizing agent, emulsified asphalt must have cer- 
tain definite characteristics. It must be a mixing type, 


that is, it must thoroughly coat all soil particles; it must 
be miscible with water in all proportions; it must be 
able to lose its water vehicle rapidly after mixing; it 





SUMMARY OF REPLIES TO QUESTIONNAIRE 


Cost 
Per Mile or 
Per Sq. Yd. 


Cause 


of Failure Other Types 


$4,500*-$9,000 
40ct.-80ct. 


Grading 
Cement and Grading 


Grading 
Calcium Chloride 
Cement 
Grading 


Excess of Bitumen 
Excess of Bitumen 


Grading 
Cotton Cloth 
Grading 


Cotton Cloth 
Grading 


Cotton Cloth 
Cement 
Calcium Chloride 
Sodium Chloride 
Calcium Chloride 


Calcium Chloride 
Sodium Chloride 
Cement 
Grading 
Calcium Chloride 
Sodium Chloride 


Grading 
Grading 
Calcium Chloride 
Grading 
Cement 
Prime Coat 
SC-1 and MC-1 
Cover Coat 
SC-4 and MC-3 
Calcium Chloride 
Cotton Cloth 
Grading 
Grading 
Cement 


33ct.-48ct. 
33ct.-38ct. 


Grading 

Cement 

Cement 
Sulphite Liquor 


Grading 


Arkansas, Georgia, Illinois, Kansas, Maryland, Massachusetts, 
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must leave the remaining asphalt after dehydration uni- 
formly dispersed throughout the mix as a light film upon 
all soil particles. 

For best results in using emulsified asphalt, certain 
definite points have been established ; the observation of 
which make for a more uniform mix and a better job. 
These general rules have been gathered from reports of 
the states using this material: 

1. Ample water must be available. 

2. The stack must be kept moist to about the 
plastic limit until mixing is complete. 

3. Spreading, rolling and dragging must be done 
when the material is at the proper consistency, which 

is about the optimum moisture content. 


It is important that the emulsified asphalt used contain 
no appreciable amount of soap or other soluble emulsify- 
ing agent, because experiments have shown that soaps 
in excessive amounts are very detrimental to the life of 
the surface. Missouri, in making experiments with a 
4 per cent soap solution, concluded that an oil treated 
soil sprayed with 0.31 gal. to 0.59 gal, per square yard 
of the soap solution, showed superior results to the un- 
treated oiled earth, but when the same material was 
treated with 0.88 gal. per square yard of 4 per cent soap 
solution, very definite failure resulted. While the use 
of soap was evidently primarily designed to increase the 
amount of surface active material, these tests demon- 
strated clearly the danger of using an excessive amount 
of soap solution, or asphalt emulsions containing soap as 
the emulsifying agent. 

Observations from bituminous stabilization experi- 
ments, conducted in Missouri from 1927 to 1932, showed 


that a thin mat with stable support will successfully with- 
Soils 


stand the weathering and abrasive effect of traffic. 
will give satisfactory support so long as the moisture 


content is kept below a certain critical point. Missouri 
then sought a practical method of keeping the moisture 
below this critical point; the theory being that if this 
could be done, it would only be necessary to provide a 
thin renewable surface course for resisting the action 
of weather and traffic. 

In 1935, Missouri constructed 47 experimental sec- 
tions. The variables on these sections included variations 
in the percentage of fines (—40 mesh material), type 
and percentage of bitumen, quantity of water added, 
and addition of chemical activating substances. On all 
projects the thickness of the treated base was 4 inches. 
Four sections failed during the first winter due to an 
excess of bitumen, but no section failed due to a lean mix. 
Observations on this project disclosed that sections sta- 
bilized with the cheaper SC and MC oils were performing 
as well as those sections stabilized with the more expen- 
sive emulsions. 


Stabilization in South Carolina with Tar 


South Carolina has been one of the pioneers in the use 
of tar as a stabilizing agent. The first project was laid 
in 1927; the material being a fine sandy soil. This 
project proved quite successful. A second project was 
laid in 1935. On this project the tar used was of two 
different grades; a light tar was first added, followed 
by an application of a heavier grade. This, it was be- 
lieved, would produce better results, because the light 
tar would serve as a primer and the heavier tar would 
actually do the stabilizing. The results, obtained from 
this project, indicate that moisture above the optimum 
moisture content is necessary for proper mixing, and 
moisture content at the optimum is necessary for proper 
compaction. Approximately 2.6 miles of this type of 
stabilization have been laid with sandy soils and 5.6 miles 
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with clay soils. The sandy stabilized sections have been 
successful, but some failures have developed in the clay 
sections. 

Kentucky has experimented using tars, SC, MC oils 
and emulsions. Uniformly good results have generally 
been obtained. However, difficulty has been encountered 
in maintaining the proper field control. The tendency 
has been to make the mix too rich with the bituminous 
material. Projects showing failure have been reworked 
and with the addition of granular material have then 
proved satisfactory. These projects are all of too recent 
date to draw reliable conclusions. 

Ohio reports satisfactory results with tars and SC oils. 
Some 30 miles have been so stabilized. Their experience 
indicates that a lean mix, well compacted, makes a very 
satisfactory base for a light surface treatment. Their 
experience with emulsions indicates satisfactory results, 
but absolute moisture control must be maintained. 


Stabilization of Sandy Soils 


Florida and Nebraska have both made outstanding con- 
tributions to the problem of stabilization of sandy soils 
with bitumen. Since about one-fourth of the total area 
of Nebraska is included in the sand hill region where 
the soil is predominantly windblown dune sand, the 
problem of stabilization has been very acute. The grada- 
tion of this dune sand is uniform with about 85 per cent 
passing the No. 50 mesh sieve and 2 per cent to 5 per 
cent passing the No. 200 mesh. The loamy sand has 
about the same amount smaller than No. 50 sieve and 
from 15 per cent to 30 per cent smaller than No. 200 
mesh. 

Early experiments in oiling this sand with SC-3 oil 
with no filler added were not satisfactory from a stand- 
point of stability, as it took the project two years to 
develop a set. Other sections using SC-3 and a combina- 
tion of SC-3 and MC-2 oils gave similar results as to 
stability. Since 1930, one hundred.and twenty-five miles 
of road have been stabilized using SC-3 and one hundred 
and ten miles have been stabilized with MC-2. Although 
best results have been obtained using MC oils, experience 
has shown the SC oils can be used successfully if the 
blow sand has from 20 to 30 per cent passing the 200- 
mesh sieve. It is desirable to have about 18 per cent 
filler in the MC-2 mixes. 

Sand stabilization has reached a high point of develop- 
ment in the state of Florida. The large areas of sandy 
soil and the demands for good roads at low cost have 
caused this development; which development has been 
highly successful under the prevailing local conditions. 

A good grading of the soil is desirable although not 
necessary and stabilization by adding coarse or fine ma- 
terials, of course, depends on the length of haul for such 
materials. Many sands, that have been stabilized, have 
been uniform in size, having very little plus 10-mesh 
material and 80 to 90 per cent of plus 40-mesh material. 
However, a stability of 25 lb. per square inch is consid- 
ered necessary for best results, and an effort is made to 
obtain this stability. The tests that have proved highly 
successful and most useful are the stability test and the 
determination of the bearing values. 

The amount of bitumen to be used is determined in 
the laboratory by making trial mixes, using varying 
amounts of the bitumen. So far no formula has been 
successfully evolved. The construction methods are 
briefly described as follows: The sandy soil is first scari- 
fied to about 2 in. below the proposed depth of the base 
and cleaned of all roots and other organic materials. 
The top 3 to 4 in. is first processed by applying 1% gal. 
per square yard of the asphaltic material to be used in 
increments of 0.35 gal. per square yard. Each applica- 
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tion is thoroughly mixed with a disc harrow. The mixed 
top is then bladed back to both sides and the bottom is 
mixed in a similar manner. When mixing has been 
completed the material is brought to grade and profile. 
The top mix is then windrowed back in three install- 
ments, each being given a 0.35 gal. per square yard 
treatment and mixed with a harrow. The entire surface 
is then brought to grade and profile and rolled with a 
5-ton tandem roller. 

Sand bitumenous bases are considered a success in 
Florida. While no conviction is held that they are a solu- 
tion for all road ills due to sandy soils, regardless of lo- 
cation, available materials and volume of traffic, they do 
have merit and utility where the existing road material 
is predominantly sand; where a warm dry construction 
season is the rule; where traffic is of medium volume 
and where good drainage can be obtained. 

California has been the leader in the use of asphalt 
emulsions. One project was laid in 1937 using this mate- 
rial as a stabilizing agent under a Portland cement con- 
crete pavement. This project was very successful. 

Mr. L. H. Taylor, in his paper dealing with stabiliza- 
tion practices in Oakland City, Calif., reports that emulsi- 
fied asphalt was used very successfully for stabilization 
ot several projects over very bad soil conditions. On 
Lakeside Drive the original surface was laid on filled 
ground. The fill was made of fine blue-gray silt, having 
a capillary attraction so great that the entire sub-grade 
was continually saturated and so unstable that it was a 
continual fight to keep the street open for traffic. In 
the stabilization of this-base, thirteen inches of quarry 
waste, composed chiefly of decomposed rhyolite was 
treated with emulsified asphalt. This base was then 
covered with a 3-in. wearing course. This treatment has 
to date proved very satisfactory. 

Principles of Bituminous Stabilization 

The entire subject of bituminous stabilization can 
probably be summarized by a few definite principles. 
These are as follows and have been tabulated from the 
replies received in response to the questionnaire: 

1. The primary object of bituminous stabilization is 
water-proofing to prevent capillary action. 

2. The secondary object of bituminous stabilization 
is increasing stability of the aggregate through the 
natural cohesive qualities of the bitumen. 

3. For emulsions, water content should be about that 
required for the plastic limit for mixing and at the 
optimum for compaction. 

4. Soap must be used very sparingly. 

5. For SC and MC oils, water content should be 
about optimum for best results for both mixing and 
compacting. 

6. All bituminous materials can be used success- 
fully under the proper conditions. 

7. Bituminous bases are too friable to stand the 
abrasive action of traffic and so must be surface treated. 

8. Principal laboratory tests are for stability and 
absorption. 

9. Bitumen must be thoroughly mixed with the ag- 
gregate. 

10. Drainage is of prime importance. 


INDIANA STATE Roaps Carry 72 Per CENT OF 
TraFric—The state highway system makes up only 12 
per cent of the road mileage in Indiana but it is carry- 
ing 72 per cent of the daily traffic flow, including the 
major part of the heavy truck and tractor-trailer traffic. 
In the past five years the average daily vehicular mile- 
age traveled on the state highway system has increased 
approximately 36 per cent. 












CALIFORNIA HIGHWAY COSTS FOR 
VARIOUS TRAFFIC DENSITIES 


The cost of highway improvements varies with the 
standard of design, the class of excavation and avail- 
ability of construction materials and labor on the par- 
ticular project. Typical costs of improvements on the 
California rural state highway system for various traf- 
fic densities are given as follows in a report, “High- 
way Facts,” published a few weeks ago by the Cali- 
fornia Division of Highways: 

Type of Work and 
Typical Cost Per Mile 


Moun- 
Foothill 


tain 
$ 7,000 $ 8,000 


Type of 
Improvement Valley 
99 Grading and drainage $ 4,000 
299 Grading and drainage, 
oil treat surface, 20- 
Me WOR. bos os 
499 Grading and drainage, 
intermediate type 
surface, 22 ft. wide 12,500 
999 Grading and drainage, 
intermediate to 
paved type surface, 
22 ft. wi 
2,499 Grading and drainage, 
intermediate to 
paved type surface, 
an ae, WEOG. 4. he 23,000 
4,999 Grading and drainage, 
paved 22 ft. wide.. 38,000 
7,499 Grading and drainage, 
paved, 22 ft. wide.. 43,000 
7,500 to 20,000 Three-lane grading 
and drainage, paved 
33 ft. (minimum). 55,000 
7,500 and over Four-lane grading and 
drainage, paved 2-23 
ft. roads with 4 ft. 
minimum dividing 


US. 5 avid to 78,000 


Vehicles 
Per Day 
50 to 
100 to 
5,000 


8,000 10,000 


300 to 


26,500 32,500 


500 to 


17,500 34,500 40,500 


1,000 to 
37,000 
50,000 
56,000 


53,000 
76,000 ° 
92,000 


2,500 to 
5,000 to 


75,000 120,000 


97,000 _ 145,000 


UNIT COST RANGE FOR CALIFORNIA 
BRIDGE CONSTRUCTION 


The accompanying table from “Highway Facts,” a 
recent publication of the California Division of High- 
ways, shows the average cost per square foot for various 
types of bridges built on the state highway system under 
contract during the past ten years. These costs do not 
include the grading and surfacing of approaches. The 
maximum costs apply to structures which span the major 


streams. 
Cost Per Square Foot 


Type of Structure Maximum Minimum 


oo gs RR See rer eT $ 3.50 $ 2.50 
NT NN ik bed c o:d5 th shoo ainked aa 5.50 4.00 
ee EIR oer Peet co ere 7.00 5.50 
_ 8s eRe are 8.50 4.50 
a ae ee ee ern re eee 8.50 4.50 
Reinforced concrete slab............... 4.00 2.50 
Reinforced concrete girder............. 5.50 3.50 
Reinforced concrete arch (open spandrel ) 7.00 4.50 
SNS, COMED io ois wncrnlare olsledacaaeed 12.00 9.00 
Steel cantilever truss (deck and thru.).. 12.00 9.00 
eR PCP rE ae gree Pree: 30.00 20.00 
Tunnels (concrete lined).............. 275.00 

per lin. ft for 

31-ft. road- 

way and two 

3-ft. side- 

walks. 
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1,050 Fr. SPAN SuspENSION BripGE 1n SouTH AFRICA 
—Towers and anchorages of the Otto Beit bridge over 
the Zambesi at Chirunda, South Africa, have been com- 
plated and the main cables are well advanced. The 
bridge will have a span of 1,050 ft. 





e Here’s independent power 
application to—and indepen- 
dent control of—crowding, hoist- 
ing, retracting...Crowd the 
dipper deep into the bank, when 
and how you want to, to rip 
through the toughest going!... 
Ram the dipper right out be- 
yond and above the boom point 
for high lift digging—or hold it 
there to load trucks on top... 
You can do any of these singly, 
whenever needed...or you can 
combine crowding, as required, 
with high-speed, powerful hoist- 
ing to obtain the smooth, fast, 
powerful digging cycles that 
enable the *4-yd. Lorain-40A to 


“MOVE. MORE MATERIAL, 
FASTER, AT LOWER COST.” 


Write today for a catalog describing 
this newest of the Lorain-40A’s 
many money-making features... 
plus its many other up-to-the-minute 
improvements. 


THE THEW SHOVEL CO., Lorain, Ohio 













TAKE YOUR CHOICE 


The %-yd. Lorain-40A is also available 
with the Standard Rope Crowd-—a 
Sbestelbbit-te MMe l:) sl-tele lode) (-Mmet i ttetete)(- Mio deh cee 
ing mechanism which has proved its 
speed and efficiency on hundreds of 
jobs in all kinds of digging. 
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FOUNDATION EXPLORATION 
EQUIPMENT FOR ENGINEERS 


PORTABLE POWER HAMMER PROVES 
EFFECTIVE TIME AND LABOR SAVER 


OST structural engineering organizations are 
M concerned with the economic conduct of their 

functions as well as the proper assemblage of 
technical principles and materials into a planned work. 
Foundation exploration must supply required informa- 
tion but being a more or less contingent function its cost 
should come within certain economical limits as near as 
possible. The application of the principle of modern 
foundation science requires that explorations not only 
furnish the data on location and extent of materials af- 
fected but also to make possible the determination of 
their physical (and sometimes chemical) properties. 

Complete exploration is made with the following de- 
scribed equipment at the majority of the highway bridge 
sites in California. This portable equipment is the basis 
for the explorations and where it cannot supply com- 
plete information or suitable soil samples it does fur- 
nish a sufficiently general conception of the conditions 
that a preliminary structure layout can be made and 
more expensive exploration confined to close limits. 
An experienced crew will recognize the positive suit- 
ability or unsuitability of certain fine grained soils under 
particular conditions which limit the expensive labora- 
tory tests to doubtful soils in uncertain conditions of 
water content and degree of consolidation. 

This equipment has the advantage of low cost and 
cheap operation besides being sufficiently compact to 
be carried as auxiliary equipment in the light cars usu- 
ally furnished to the field parties making the bridge site 
surveys. It is also readily carried to locations inac- 
cessible to vehicles. The field parties make the founda- 
tion borings in conjunction with the survey and investi- 
gation of other site features. 

Equipment 

The equipment consists essentially of jointed tubing 
equipped with a hollow cutting point and driven by either 
a manually operated or a mechanical hammer together 
with a jack for extracting the driven tubes. Two sizes 
of driving tubes, two inches and one inch in diameter 
have been developed by the Materials and Testing Lab- 
oratory of the California Division of Highways. 

Two-Inch Soil Tubes.—The 2 in. soil tubes are not 
in general use by the bridge department. A _ special 


Fig. 1—Soil Tubes, Head, and Cutting Point. 
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Fig. 2.—Tightening the Soil Tube Joint. 


truck and heavy driving equipment are required for 
these tubes and they are generally used for the more 
extensive and deeper explorations, especially in connec- 
tion with the heavy grading projects. They were largely 
developed to secure soil samples in a more nearly undis- 
turbed state for the laboratory determination of mois- 
tures content, density and consolidation. 

In foundation tests for piers of the San Francisco- 
Oakland Bay Bridge in 1932 samples were taken with 
the 2 in. tubes at depths of 220 ft. Practically continu- 
ous core samples have frequently been taken to depths 
of 100 to 220 ft. at a cost ranging from $1.00 to $2.50 
per lineal foot, including an equipment rental charge and 
all operating expense. These heavier tubes are neces- 
sary where extreme depths must be reached and where 
soil and loading conditions require careful laboratory 
examination of materials; but at the majority of bridge 
sites ample information is obtained by using the lighter 
1 in. tubes. 


One-Inch Soil Tubes.—Distortion of the cored 
samples is much greater with the 1 in. than with the 2 
in. tubes. Samples taken by them are not suitable for 
compression tests. However, the engineers of the test- 
ing laboratory through past experience with parallel 
tests on undisturbed soil samples are often able to make 
quite satisfactory analyses from the smaller cores by 
making tests only for classification, shrinkage, and mois- 
ture content. 

The tubes, which are of two weights, were developed 
for hand driving but have proven satisfactory for use 
with a Barco gasoline hammer. Figure 1 shows the 
soil tubes, head, and cutting point. Tubes are made of 
3% per cent nickle steel seamless tubing, cold drawn 
and annealed. The heavier tubes have an outside diam- 
eter of 1% in. and differ from the light ones in the 
coupling connections. The male thread is cut into a 
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safety surface of brick is precision-made 
nodern factories. Nothing is left to chance, 





ve the surface and you save all” applies 
pavements, too. A brick suriace defeats 
ther damage. 
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pavements built for horse-drawn vehicles 
instead carried motor traffic for 40 years 
are still in service. 


Brick offers exclusive features in safety 
and economy. 


A brick pavement is the only pavement 
that has a factory-made safety surface. The 
coefficient of traction is high. The pavement 
surface-may be inspected for safety before 
it is laid. 

Never has safety on the highways been 
so important as now. Likewise, never has 
long pavement life and low upkeep been 
so important as it is today. 


Brick cost less —far less—per year of 
service. Their life is generally in excess of 





30 years. The upkeep costs are low—often 
nil after years of hard usage. The reason: 
brick protects against weather as well as 
traffic damage. Damage by weather rough- 
ens pavements and brings on destructive 
impact from traffic. 

If your paved roads and streets cost too 
much for upkeep and must be replaced too 
often, begin a program of resurfacing with 
brick—protect new pavement with a brick 
surface! It saves money. National Paving 
Brick Association, National Press Build- 
ing, Washington, D. C. 
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Fig. 3.—Sketch of the Cutting Point. 


replaceable 5 in. nipple which is riveted into one end of 
each 5 ft. length of pipe. Tube connections are tight- 
ened, with 14 in. pipe wrenches as shown in Fig. 2. 

A 4 ft. sampler tube can be used when it is desired to 
obtain samples in a brass liner. The brass liner tubes 
are in 6 in. sections and are inserted behind the cutting 
point in sufficient number to extend the entire inside 
length of the 4 ft. sampler tube. This section is used 
only where moisture content and unit weight of the 
materials are desired, as their use does not facilitate 
the removal of the cored sample. 

Five feet has been found to be the most convenient 
length of tube sections, longer ones being difficult to 
handle and transport and shorter ones requiring an ex- 


Fig. 4—Hand Hammer Driving the Tube. 
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cessive amount of time in making connections in the 
deeper holes. All tubes are knurled at 1 ft. intervals for 
convenience in recording depth and driving data. 
Cutting Point.—Success of the sampling is largely 
dependent upon the shape of the cutting point. Figure 
3 is a drawing of one of the cutting points. On another 
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Fig. 5.—Barco Hammer Used for Driving Collapsible Tripod 
Carried on Side of Car. 
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point, the inside taper is %4 in. to the foot and the out- 
side diameter is less. The steel is too hard to be tight- 
ened on the tube with a wrench so must be tightened 
by hand. 

The use of a straightbore in the point is objectionable 
because of the tendency to compact the core and to in- 
crease the frictional resistance between the core and 
the tube. Except in soft sand, it is seldom that the 
core is lost. In some clays it has been found that giv- 
ing the pipe a turn, before pulling, shears the core at 
the point and aids in retaining it. Occasionally in soft 
saturated clays, samples cannot always be kept in the 
tubes, but the insertion of a rubber cork in the open 
end at the top may create sufficient suction, while pulling, 
to retain it. 


Threads.—Threads on cutting points and heads are 
a modified Acme thread with a 29 deg. angle. Thread 
clearance is desirable as it is impossible to keep the 
threads clean under field conditions. A steel brush and 
an oil can are useful accessories. Care must be taken to 
see that all connections are butted and set tight with 
wrenches to eliminate any stress being transferred by 
the threads. 

Hammer.—The hand hammer, shown driving 4 








st) ets 


in the 
ils for 


ire ely 
‘igure 
10ther 


[Tripod 


- out- 
tight- 
tened 


nable 
oO in- 
and 
t the 
. giv- 
re at 
1 soft 
n the 
open 
lling, 


s are 
iread 
» the 
1 and 
en to 
with 
d by 


ng a 


June, 1939 


THIS CONCRETE 


IRRIGATION DITCH 


Ss Strengthened 


BY A BACKBONE OF STEEL 


ONSTRUCTION men have 

found that the use of wire fabric 
to reinforce concrete is a wise invest- 
ment. For wire fabric, with its strong, 
interlaced wires, binds the concrete 
and steel together to resist weathering 
and sub-soil movements. The concrete 
is reinforced in all directions. Danger 
of cracking is considerably reduced 
when wire fabric is used—and should 


cracks occur, the firm bonding of the 





fabric with the concrete prevents their 
spreading. 

Wire fabric adds life to concrete 
structures — and may save more on 
repair bills than the cost of the fabric. 
Due to its rigid construction wire fab- 
ric lies firmly in place while concrete 
is being poured. 

U-S-S Wire Fabric is available in 
Electric Welded Square or Rectangu- 
lar Mesh and in Triangle Mesh in 


WITH AN EYE to lower maintenance 
costs and longer life, the engineers 
chose U-S-S Wire Fabric to reinforce 
this concrete irrigation ditch. The wire 
mesh is easily formed to fit the shape 
of structures such as this. 


either sheets or rolls. Write us for in- 
formation or for assistance of our en- 
gineers to help you make your concrete 
construction more permanent. 


FABRIC 


AMERICAN STEEL & WIRE COMPANY 


Columbia Steel Company, San Francisco, Pacific Coast Distributors - 


UNITED STATES STEEL 


Cleveland, Chicago and New York 


United States Steel Products Company, New York, Export Distributors 





Fig. 7.—Pulling the Soil Tube 


Jack and Clamp. 
With Jack 


Fig. 6. 


tube in Figure 4, weighs about 26 Ib. It tests the 
stamina of a 3-man crew on a day’s driving, which makes 
the Barco gasoline hammer so desirable. A _ shorter 
pilot than shown is dangerous. It should fit loosely to 
prevent binding. The grip is a soft rubber case around 
a steel handle. 

Mechanical Hammer.—The Barco portable gaso- 
line hammer delivers about 1,500 blows per minute. It 
weighs about 70 lb. and is readily transported by two 
men over rough terrain. It greatly reduces the manual 
labor of driving and accelerates the work considerably. 
Thin, hard strata are punctured with the mechanical 
hammer that would sometimes be given up if the hand 
hammer were used. It is obvious that the greatest 
saving in time would occur with holes where driving is 
difficult for a considerable depth. Experience to date 


proves that the power hammer produces less strain on 


the pipe than the hard blows of the hand hammer. The 
power hammer is hoisted by a falls and collapsible tripod 
over the tube as shown in Figure 5. The picture shows 
the operator standing on the carrying case, starting the 
hammer. 

Removing Tubes.—A clamp to grip the tubes must 
be used with the jack. The clamp is shown in Figure 
6 and Figure 7 shows the jacking operation. The clamp 
has coarse V-threads cut on the inside to better grip 
the tubes when pressure is applied. The two halves are 
hinged and make a close fit around the tube. The out- 
side of the lower portion of the clamps is sloped as a 
frustrum of a cone which rests between the rollers of 
the jack. The greater the downward pressure on the 
jack the tighter the grip on the tube. The clamp slides 
down of its own weight as the jack handle is raised. 
This jack is the type used by the U. S. Bureau of Public 
Roads and has never failed to pull the tubes driven with 
the 26 Ib. hammer. 

Adapter.—The driving energy of the power ham- 


Inserting Adapter in the Power Hammer. 
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mer is transmitted to the driving head of the tubes by 
a specially made adapter shown in Fig. 8. 

Carrying Case.—The power hammer is trans- 
ported in the regular survey truck in a convenient com- 
bination box and ladder shown in Figure 9. 

Procedure.—When the tubes are pulled samples 
are taken and field inspected before being sealed in pint 
jabs. The tubes are driven and pulled in 5 ft. intervals 


Fig. 9.—Combination Ladder and Carrying Case for Power 
Hammer. 


for sample inspection. Figure 10 shows the remoying 
of cores from the cutting point. Quite often some core 
materials picked up from the sides of the hole when 
replacing the tube but with experience this sample can 
be detected and discarded. The sample must be removed 
from the female end of the tube when the point illus- 
trated here has been used and removed. It is sometimes 
rather difficult with certain clays and hard packed ma- 
terials. To loosen, on some occasions a worn cutting 
point is screwed into the tube to protect the end and 
struck with a longitudinal motion against a solid object. 

The materials penetrated are systematically recorded, 
described, and marked for future identification. Ground 
water elevations are noted wherever it exists. Required 
driving effort usually denotes a variation in materials. 
The log will show the number of blows required to 
penetrate one foot, especially at changes in material. 
With experience and by a comparison with actual pile 
driving records a fair estimate can be made of expected 
pile penetration. Considerable judgment is necessary 
as equal rates of tube penetration in gravel and in clay 
will not necessarily correlate similarly with pile driving. 

The nature of the hard strata can often be judged to 
some extent by the action of the hammer. If rock, and 
sometimes hardpan, has been encountered there will 
generally be a sharp rebound of the hand hammer. In 
compact sand, gravel, and hard clay the blow will be 
more or less dead with a slight penetration. In cases 
where the hammer returns with a sharp rebound, indi- 
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LITTLEFORD 


WHEELED 
ROLLERS 


ERE are the Rollers that can be taken to every rolling job, 
right with the crew. The most startling advancement in 
modern engineering has been added to these Littleford Wheeled 
Rollers; that is, Portability. Just attach to any tow hook on any 
truck and you’re ready to go. When on the job, the patented 
“Tongue Up-and-Over” principle changes it from the trailing 
position to the rolling position in just 60 seconds. 


Just think of it! Priced as low as $760.00 and yet it saves 
expensive hauling and there’s no time wasted waiting for those 
big Rollers. Here are the Rollers every Highway Department, 
Contractor, Airport, Park, Cemetery, Public Utility, and Street 
Railway Company should have; write for details. 
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The Roller pictured above is the Model 150 Motorized Wheeled Roller, the 
self-propelled roller that gives the same compaction as a five-ton Tandem 
Roller. It operates at ordinary walking speed and has finger tip controls. 
Here’s the most practical Portable Roller made today. 


MODEL “RB” 


This truck pow- 

ered roller is the 

lowest priced roll- 
win tact tect: N | LITTLEFORD BROS 
attaches to the maintenance e 


truck and is pulled back and mE - © 454 E. Pearl St. Cineinnati, Ohio 


forth to give rolling action. 





Fig. 10—Removing Core From Cutting Point. 

cating rock, other soundings should be made within a 
radius of a few feet to determine the extent of the hard 
substance. If the soundings all show the same depth 
or a uniform variation, and extended rock strata is indi- 
cated. Knowledge of the locality and good judgment 
are valuable aids to a correct interpretation of the results. 
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SOILS FOR ENGINEERING PURPOSES 


Important actions were taken by the American So- 
ciety for Testing Materials Committee D-18 on Soils 
for Engineering Purposes at its sessions during Com- 
mittee Week in Columbus, Ohio, March 6 to 10, 
notably the virtual completion of three tests covering 
soil-cement mixtures and one for soil stabilization with 
emulsified asphalt. The scope of this last named meth- 
od involves the determination of absorption of soil 
specimens and the stability and shear resistance of the 
same specimens. After they have been subjected to 
the absorption test, the results obtained are used to 
determine the changes in soil properties produced by 
stabilization and to determine the efficiency of stabiliza- 
tion by resistance to plastic flow and to-shear. 

The three methods for soil-cement mixtures are 
designed for laboratory use. The first covers the de- 
ermination of moisture-density relations and the scope 
indicates it determines the relation between moisture 
content of the mixtures and resultant densities (oven- 
dry weight per cu. ft.) when the mixtures are compacted 
in the laboratory before cement hydration in a manner 
similar to that achieved in the field with sheeps’-foot roll- 
ers operating on successive layers of loose material ap- 
proximately 9 in. in thickness, so that the rollers are 
effective in compacting each layer from the bottom up. 

The second method evaluates the durability of a 
soil-cement mixture of known composition by measuring 
soil losses, moisture changes, and volume change 
(swelling and shrinkage) produced by repeated freezing 
and thawing of specimens of known density and mois- 
ture content, comparable to density and moisture at- 
tained in the field with the same materials when com- 
pacted with sheeps’-foot rollers. 

The third method determines durability under re- 
peated wetting and drying, instead of the freezing and 
thawing procedure. 

The committee is developing a Symposium on Shear- 
ing Resistance of Soils to be held at the 1939 ASTM 
Annual Meeting, June 26 to 30 in Atlantic City. <A 
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committee-sponsored exhibit of testing equipment in 
this field is also being considered. 

The officers of Committee D-18 are: Chairman: 
H. F. Clemmer, Engineering Department, District of 
Columbia. Secretary: W. R. Nelson, U. S. Bureau of 
Reclamation. 

v 


MAINTENANCE COSTS OF CALIFORNIA 
HIGHWAYS 


The following tabulation from a recently published 
report of the California Division of Highways shows 
the average annual cost per mile of maintaining the rural 
state highway system for the 3-year period July, 1934, 
to June, 1937: 

Im- 
Traveled proved Road- Other 

Type of Surface Way Shoulders side Charges Total 
Paved $84 216 $128 $585 
Intermediate 233 112 664 
Unsurfaced 117 104 527 


Average of all types 

exclusive of bridges. 197 115 605 
Bridges 2 at 30 6,526 6,770 
Average of all types 

including bridges.... 264 29 197 138 628 
The “Traveled Way” covers work on the area used 
by traffic. The “Improved Shoulders” includes the area 
adjacent to the pavement which has been improved with 
material superior to the roadside material, but inferior 
to the pavement itself. “Roadside” charges cover work 
beyond the shoulder line, such as drainage, slide re- 
moval and weed eradication. “Other Charges” includes 
care of roadside planting, upkeep of structures, road- 
signing, traffic striping, and snow removal. 
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COST OF IMPROVED SERVICES 
ON CALIFORNIA ROADS 


Experience on the state highway system of California 
for services which are directly related to public conve- 


nience, safety and comfort have trebled since 1930. 
These services include safety devices including traffic 
stripe, trees and roadside planting and snow removal. 
The following table from a report issued a few weeks 
ago by the California Division of Highways shows how 
these costs have increased during the past 8 years: 


Safety 
Devices 
Including 

Traffic 

Stripe 

226,092 
220,699 
217,858 
218,795 
361,959 
397,407 


Trees 
and Drifts 
Roadside Snow Total 
Plantings Removal Amount 
$ 84,320 $ 96,302 $ 406,715 
78,336 66,120 365,155 
80,391 249,940 548,191 
88,027 312,259 619,081 
115,391 156,408 633,759 
129,405 349,229 876,041 
171,054 265,497 884,469 
June 30, 1937 465,510 186,577 608,877 1,260,965 


Totals ....$2,556,239 $933,505 $2,104,635 $5,594,380 


The report states that during the. next two years, ap- 
proximately 12 per cent of all funds for maintenance 
purposes will be required to comply with these service 
demands. 


Per Cent 
of 1930 
100.0 
89.7 
134.8 
152.2 
155.8 
215.4 
217.4 
310.0 


Year Ending 
June 30, 1930$ 
June 30, 1931 
June 30, 1932 
June 30, 1933 
Tune 30, 1934 
June 30, 1935 
June 30, 1936 447,916 
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SwepEN TO Have AvutTostrRADA—Plans are under 
way for the construction of a new motor highway from 
Stockholm to Gadenburg. The traffic section of 
the new highway will be 72 ft. wide. 
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geometry, Euclid replied: “There is no royal 

road to learning.” Yet if the learning consists 
in discovering laws of nature there is a royal road. 
Failure to know this road thoroughly accounts for the 
ineffectual attempts of the ancient Greeks to advance 
the physical sciences except astronomy. They care- 
fully examined words too much and phenomena too 
little. And when they studied phenomena they seldom 
measured or weighed. When an occasional Archimedes 
did measure and weigh, natural laws were discovered, 
but this was seldom. 

The royal road to scientific discovery has four lanes: 
Mensuration, Correlation, Theorization and Demonstra- 
tion. 

To the measuring, timing and weighing of things, 
modern progress must be largely attributed. Yet men- 
suration is only a fact-finding process, and it remains 
to find the significance of the facts. 

The second step toward this ultimate goal usually 
consists in discovering the quantitative relationships 
that are called empirical laws; as, for example, the law 
of the lever and the three Keplerian laws of orbital 
bodies. The process here involved may be designated 
as quantitative correlation. 

The third step consists in finding the causes of the 
effects some of whose relationships are expressed in 
an empirical law. This step usually—probably always 
—is guided by some analogy between the phenomenon 
under investigation and some other and better known 
phenomenon that resembles it. This process may be 
termed theorization. Newton used it in seeking to ex- 
plain Kepler’s empirical laws. In the fall of an apple 
he saw resemblance to the constant falling of the moon 
toward the earth. This constant falling was obvious 
only to a man who perceived that the moon’s tangential 
velocity constantly acts to prevent the moon from be- 
having like the apple. Here was an analogy, but na- 
ture had deftly camouflaged it by a difference. Differ- 
ences between phenomena too often tend to conceal basic 
likenesses. Scientific intuition consists mainly in the 
ability to brush aside these differences and to peer at 
and ponder the similarities. 

Guided by one or more analogies, the researcher 
forms a tentative cause-effect theory, called an hypothesis 
by Mill and many other logicians. Yet an hypothesis 
usually differs fro ma theory only in the degree of prob- 
ability of its truth. Many a one-time theory that was 
seemingly well established has been found incorrect. 
Hence there is a very artificial distinction between a 
“tentative theory” called. an hypothesis and an “estab- 
lished theory” called a theory. A scientist therefore 
is quite justified in using the term theory in its ordinary 
sense, as an explanation of a phenomenon either by 
tracing effects to their causes or by showing that the 
phenomenon belongs to a class of better known phe- 


nomena. 


WH geome a prince complained of the difficulty of 
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THE ROYAL ROAD TO SCIENTIFIC 
DISCOVERY 


By HALBERT P. GILLETTE 


The process of devising tentative theory by the use 
of some analogy may be termed theorization, which is the 
third lane in the royal road to discovery, whose fourth 
lane is demonstration. 


The term demonstration is here used to mean the 
marshaling of sufficient evidence to show great prob- 
abilty of the truth of the theory. The process is two- 
fold: first, inferring from the theory certain relation- 
ships or implied facts; and, second, showing that cor- 
responding relationships or facts actually exist. Al- 
though this method of testing a theory is well known, 
precise methods of applying it are not even well known 
to most scientists, if one may judge by their writings. 
Rare, indeed, is the use of mathematical probability as 
a criterion of the truth either of a theory or of an al- 
leged correlation. Yet there is no other definite cri- 
terion of such truth. Let someone tell you that suc- 
cessful prediction by aid of a theory is the best cri- 
terion of its truth, and you can easily show him that 
it is so only when mathematical probability shows great 
odds against successful prediction by accident. 

In mathematical probability we have the great cri- 
terion of scientific truth that many a philosopher has 
sought in vain. Even the scientific Whewell and Her- 
bert Spencer, with their “inconceivability of the oppo- 
site, were very far from having a useful criterion of 
truth, and failed to see that probability and not con- 
ception would supply the guide. Jevons was right 
when, in his Principles of Science, he said: “The truth 
or untruth of a natural law, when carefully investigated. 
resolves itself into high or low degree of probability, and 
this is the case whether or not we are capable of pro- 
ducing precise numerical data.” Yet we must produce 
numerical data that at least roughly mark a minor or 
major limit, if we hope to persuade others as well as 
ourselves that a given theory is true or false. Mathe- 
matical probability does not rest upon personal opinion, 
and its use calls for quantification. 

Although Jevons was a strong advocate of the use 
of probability he did not illustrate its use as a criterion 
in a manner at all thorough. The same, however, is 
true of all other writers whom I have studied. In 
common with many others, Jevons had, at times, what 
may be called a psychological theory of probability that 
is false. He speaks of “degrees of knowledge” derived 
from a probability ratio, yet there is here no degree 
either of knowledge or of belief, but only a mathe- 
matical ratio that is more or less persuasive. 

Jevons says: “We have no means of absolutely dis- 
criminating accidental coincidences from those which 
imply a deep producing cause,” and goes on to argue 
that while it is “a singular circumstance” that the ratio 
of their distances to their diameters is very nearly 110 
to 1 both for the sun and the moon, “little attention 
was ever given to this remarkable coincidence because 
it was not very strong in itself and had no apparent 
connection with the principles of physical astronomy.” 
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DRESS UP YOUR HIGHWAYS IN A NEW COAT OF TRINIDAD 


Ba 3 


Sections of Collingsworth Road, Upper Arlington, Ohio, were resurfaced in 1938 with Barber Liquid Asphalt LC. This photo- 
graph, made in April, 1939, shows (foreground) the badly cracked sheet asphalt before surface treatment, and (background) 
the smooth, perfect result of the resurfacing treatment. 





Trinwap Native Lake Asphalt has always been recog: 
nized as the highest quality material for highway con- 
struction. Now you can get this better asphalt for 
resurfacing worn-out roads of all kinds, and the low cost 
is an additional reason for insisting upon it. 

With Trinidad you can count on years of service and 
genuine low-cost - per-square-yard-per-year mainte- 
nance. Trinidad assures unusual stability under 


bound macadam and other hard-surface highways 
and streets. Specify them by name — Barber Liquid 
Asphalts LC, LD, LC-1, LC-2 and LRC-2. 

In addition, Barber offers a complete line of asphalts 
for highway construction and maintenance. Mail the 
coupon for full details of the products you’re most 
interested in. 





traffic and high resistance to wear. 
Barber offers five blends of Trinidad for re- 


surfacing old bitumen-bound gravel, bitumen- 
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Barber, New Jersey 


(J TRINIDAD LAKE ASPHALT 
() GENASCO CRACK FILLER 


OB 


Name 


Address 


City 


T HIS cou PON 


RBER ASPHALT CORPORATION, Dept. RS-12 


Please send full details about 


(] BARBER BLENDED NATIVE 
LAKE LIQUID ASPHALTS 


(] GENASCO BLOCK AND 
JOINT FILLER 


ARBER COLD PATCHING 
ASPHALTS 








State. 
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This sort of reasoning shows a very poor understand- 
ing of one of the greatest uses of mathematical prob- 
ability, which is to segregate accidental from controlled 
relationships. When the odds are great against an acci- 
dental relationship (as in the above example) then those 
very odds favor a controlled relationship; and it mat- 
ters not that no cause is known why such a relationship 
exists, for such a probability ratio is not to be inter- 
preted by existing knowledge but as evidence of a lack 
of knowledge which it behooves us to remedy. 

Mathematical probability therefore serves not only 
as a criterion by which the truth of a theory should be 
tested, but it often serves as a guide to the formula- 
tion of theories. When the odds are against an acci- 
dental relationship they are in favor of a cause-effect 
or controlled relationship. Nor should such odds be 
belittled by arguing that if more data were available, 
different odds might be found. We must reason quanti- 
tatively with the data available, and thus be guided 
toward securing more data when we are in doubt. 

Jevons says: “In spite of its immense difficulties 
of application, the theory of probabilities is the noblest, 
as it will in course of time prove, perhaps, the most 
fruitful branch of mathematical science. It is the very 
guide of life, and hardly can we take a step or make 
a decision of any kind without correctly or incorrectly 
making an estimation of probabilities ” 

The last sentence is questionable. The first sentence, 
which indicates great difficulty in applying probability 
formulas, is misleading. Probability formulas usually 
are quite simple, and, if aided by tables, easily applied. 
But there is no book that supplies the formulas and tables 
together with an abundance of examples of their use. 
Books on probability are very repellant to the average 
man, because he feels called upon to follow the deduction 
of scores of formulas. The number of these that an engi- 
neer or researcher ordinarily needs is few; and it is no 
more essential that he be able to deduce them than he be 
able to calculate a table of logarithms. What is essential 
is a knowledge of how to apply probability formulas and 
tables, and how to reason logically about probability. 

It is commonly believed that no adequate benefit is de- 
rived from the study of formal logic, meaning the verbal 
manipulations of Aristotle. While I do not subscribe to 
that belief, it must be conceded that formal logic is usually 
of little aid to the researcher. But as to the great utility 
of a research logic that involves a thorough survey of the 
Royal Road to Discovery and much practice in traveling 
that road, there can be no debate. 
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GASOLINE CONSUMPTION & MOTOR 
VEHICLE REGISTRATIONS IN 1938 


Gasoline consumption in 1938 increased slightly over 
that for the preceding year, according to statistics col- 
lected by the Bureau of Public Roads from state agen- 
cies. Net taxes amounting to $766,853,000 were re- 
ceived by the states on 19,610,000,000 gal. of gasoline. 
Miscellaneous receipts brought the total to $772,060,000. 
The average tax was 3.96 ct. per gallon. No state made 
a change in tax rate during the year. 

Gross collections of the tax amounted to $817,281 ,000, 
but refunds and deductions for distributors’ expenses 
amounting to $50,428,000 reduced the net receipts to 
the above amount. 

Refunds of the tax were made on 1,182,618,000 gal. 
and exemptions were allowed on 614,290,000. 


Motor vehicle registrations in 1938 totaled 29,485,680, 
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a decrease of .7 per cent below the 1937 figure, accord. 
ing to reports of state agencies to the Bureau of Pyb. 
lic Roads, United States Department of Agriculture 
Registrations consisted of 25,261,649 passenger vehicles 
These figures do 
109,761 Federally owned vehicles and 257,469 vehicles 


and 4,224,031 trucks. 


operated by states, counties, etc. 


not include 


One-third of the states 


reported small increases in registration, while two-thirds 
reported slight decreases. 


Total registration fees for all vehicles amounted to 


$340,061 ,000. 


permits and certificates of title, 
brought total receipts to $388,825,000. 


Gasoline consumption receipts, registrations and reg- 


Miscellaneous receipts such as fees for 


fines, and penalties 


istration receipts were: 





Motor 
Gasoline Consumption Vehicle Registrations 

Tax Rate Registration 

Cents Receipts and 

Per Net Total Vehicles Miscellaneous 

State Gallon _ Receipts Registered Fees 

peer 6 $ 13,579,000 301,990 $ 4,314,000 
po or per 5 4,243,000 128,791 1,076,000 
dees cunt 6% 10,092,000 220,391 2,908,000 
California <a 47,117,000 2,510,867 23,930,000 
Seer 4 7,465,000 332,774 2,544,000 
Connecticut ....... 3 9,242,000 440,335 6,611,000 
Delaware ......... 4 2,073,000 64,078 1,216,000 
lee 7 23,232,000 423,021 6,432,000 
OE ORCC 6 19,633,000 432,360 1,974,000 
Sere 5 4,090,000 137,851 2,380,000 
OS eee ee 3 36,888,000 1,780,865 21,591,000 
"eee? 4 22,770,000 922,788 9,635,000 
eee ed 3 13,234,000 740,021 11,797,000 
ee OR ee 3 10,168,000 573,985 3,823,000 
Kentucky ae 12,531,000 414,207 4,599,000 
Louisiana ......... 7 16,627,000 326,199 4,892,000 
ere 4 5,558,000 196,690 3,582,000 
Maryland . 4 9,929,000 395,347 5,069,000 
Massachusetts ca 20,194,000 843,789 6,759,000 
Michigan ......... 3 27,728,000 1,408,835 20,856,000 
Minnesota ........ 4 19,570,000 821,241 9,377,000 
Mississippi ........ 6 10,181,000 215,195 4,001,000 
OS eee 2 11,636,000 837,118 9,439,000 
ee eee 5 4,452,000 171,326 1,546,000 
Nebraska ......... 5 11,170,000 407,330 2,442,000 
eS Fee ae 4 1,202,000 38,424 265,000 
New Hampshire... 4 3,298,000 124,379 2,711,000 
New Jersey ....... 3 22,362,000 1,000,684 20,204,000 
New Mexico ...... 5 4,090,000 116,537 1,643,000 
New. YOt®. .<iaces + 66,195,000 2,584,123 47,124,000 
North Carolina.... 6 24,308,000 537,242 7,211,000 
North Dakota...... 3 2,318,000 174,256 1,523,000 
i. ons aioinase< tind 4 45,982,000 1,870,249 27 204,000 
Oklahoma ......... 4 13,910,000 535,399 5,779,000 
ee 5 9,846,000 357,321 2,922,000 
Pennsylvania ..... 4 52,001,000 1,976,466 34,513,000 
Rhode Island ...... 3 3,495,000 168,888 2,778,000 
South Carolina..... 6 11,494,000 287,913 1,633,000 
South Dakota ..... 4 4,112,000 180,632 1,983,000 
Tennessee ......... 7 19,320,000 398,624 4,173,000 
WU vdvediveves 4 42,747,000 1,548,343 20,263,000 
1 SI ae ae 4 3,524,000 127,004 1,097,000 
ID. |. wiannauning 4 2,530,000 87,402 2,365,000 
VID) ciexivess%s 5 16,621,000 441,462 6,134,000 
Washington ....... 5 15,431,000 523,328 3,262,000 
West Virginia..... 5 9,397,000 275,691 5,498,000 
Wisconsin ........ 4 19,447,000 840,291 13,001,000 
Wyoming ......... 4 2,508,000 80,765 601,000 
Dist. of Columbia.. 2 2,520,000 162,863 2,145,000 


—— 


owiehe qebes 3.96* $772,060,000 29,485,680 $388,825,000 





Total 





*Weighted average rate for year. 


v 


Seven Non-Diversion States—Seven states have 
adopted constitutional amendments prohibiting the diver- 
sion of motor-vehicle revenues to non-highway put- 
poses. These states are: California, Colorado, Kansas, 
Michigan, Minnesota, Missouri’ and New Hampshire. 
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Bethlehem furnishes virtually every form of steel for 
road construction from reinforcing bars to the smallest 


5,779,000 a 
922,000 fastening in a cable guard assembly. Large stocks of 
ee each item are held in constant readiness for shipment 
y/ se ’ . . . 

633,000 from warehouses serving major construction areas. 

| 983,000 

173,000 

),263,000 

097,000 It = 

oe Result: 


365,000 

), 134,000 ‘ f F 

3 262,000 1. Better service—When you need efficient service on 
498,000 road steel, you can always count on getting it from the 


3,001,000 . ai 
: Bethlehem warehouse in your district. 


3. Lower freight bills—lIt is frequently possible to 
make a substantial saving in freight charges when all 
, re road steel items are combined into one shipment. Our 


be 2 2. Simplified ordering—By concentrating your road shipping department is prepared to fully meet the 
825,000 steel needs into one order you simplify bookkeeping, requirements of virtually every type of road job. 
correspondence, telephone communication. Try Bethlehem service on your next construction job. 


[a8 BETHLEHEM STEEL COMPANY 


pshire. 
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ASPHALT-LATEX JOINT FILLER AS 
USED IN OKLAHOMA 


HE study of subgrade soils started by this De- 

partment in 1933 very shortly brought about, an 

increased study of surface conditions of existing 
pavements. It became apparent to us that one of the 
conditions requiring correction was the so-called “leaky” 
expansion joint, both from the standpoint of preventing 
the infiltration of water into the heavier clay subgrades, 
and reducing the high cost of frequent resealing or pour- 
ing such joints with asphaltic joint filler. 

To develop or use a fabricated joint, a joint filler 
material, or both, which would adequately serve the 
purpose intended, as well as prevent the entrance of 
water into the subgrade, and, if possible, a joint or 
material which would have a long service life, was the 
solution in mind. In the Summer of 1937 we secured 
from Mr. T. E. Stanton, Materials and Research En- 
gineer of the California State Highway Department, 
information as to the use he had made of a blend of 
SC-4 Asphaltic Oil and Rubber-Latex. With this in- 
formation Mr. Bill Dale started a series of tests and 


experiments using local asphalts and Latex to develop 
a blend which would be considered suitable for use in 
new construction for sealing expansion and dummy 


joints. 

Our first essential requirements was that the material 
should have a permanent bond to the concrete sides 
of the joint. The Latex seemed unquestionably to give 
a satisfactory result with a mixture of 30 per cent of 
40 concentration Latex, and 70 per cent SC-4 Road 
Oil. This combination, however, was, and remained, 
very fluid, necessitating some admixture, or harder 
grade asphalt which would develop a consistency which 
would hold up to the crown of the pavement. 

Of secondary consideration, but also important, was 
that the material would have a long service life, as 
would likely be indicated by its retention of some duc- 
tility or plasticity over a long period of time. Tests 
showed that this feature was at least a very great im- 
provement over asphalt cements previously used for 
this purpose. 

Blends of several local asphalts with Latex and vari- 
ious admixtures developed what we considered to be 
the most desirable consistency requirements for such a 
product, and specifications were prepared for contract 
construction for the use of the following combination, 
based on a gallon of finished materials: 

Weight 
5 Ib. 9.6 oz. 

2 Ib. 6.4 oz. 


Volume 
0.692 gal. 
0.3 gal. 


SC-4 Asph. Oil 


Latex (40%) 
Lime Ca (OH); 0.48 oz. 
Oleic Acid 25.7 c.c. 


The SC-4 Asphalt is heated in a tar pot or kettle to 
about 175° F., or more, when the Oleic Acid and lime 
is added and thoroughly stirred in, then the required 
proportion of Latex is added and vigorously stirred for 
such time as necessary to thoroughly blend the mixture. 


As work progressed during the construction season 


By CARL R. REID 


Engineer of Materials, Oklahoma 
State Highway Commission, 
Oklahoma City, Okla. 


of 1938, and further research continued in the labora- 
tory, an improved blend was developed which will be 
specified for use on future construction, with the fo! 
lowing mixture based on a gallon of material: 

Weight V olume 
5.475 lbs. 690 gal. 
2.431 Ibs. .299 gal. 
0.0395 Ibs. 32 oz. 
Lime 0.0553 Ibs. .703 oz. 
Kremulso 0 0444 Ibs. 14.3 c.c. 


With this combination it is more convenient and will 
save time to heat and blend the proportions of paraffin, 
lime and Kremulso in advance, and pour off or mold 
this mix into portions of the size or weight required 
for the size of batch of asphalt and Latex mix. The 
batch is otherwise prepared or completed as in the 
original mixture. 

In connection with the use of this filler, the plans and 
specifications with reference to expansion joints were 
also revised providing for several types of load transfer 
device, using premolded, asphalt-treated fiber material, 
or equal, to form the lower portion of the joint and 
leaving at least 1% in. of opening above same for the 
Asphalt-Latex seal. Expansion joints are 1 in. wide 
and spaced at 90 ft. Contraction joints provided for 
the use of dowels with a dummy joint % in. at the 
bottom and ¥% in. at the top formed to a depth of about 
2 in. depending on the thickness of the completed slab. 
These were spaced at 30 ft. intervals. 

Due to the extreme stickiness indicated in the As- 
phalt-Latex during preliminary research, plans provided 
that the joints be filled to 34 in. below the surface of 
the slab. This to preclude any slight extrusion and 
“pickup” by traffic which would be objectionable and 
cause damage to the joint. 

Contractors starting work with this new material 
were cautioned: To blend small batches of not more 
than 10 gal.; to provide a large gate opening on their 
kettles, preferably in the bottom or at the low end, that 
all material might be drained before starting a new 
batch; and to provide sufficient organization that the 
material could be poured promptly. 

Many different arrangements as to size of kettle, 
method of heating, auxiliary heaters, and stirring, both 
by hand and with mechanical device, were used during 
the season. While this material was much more diffi- 
cult to handle, heat, blend and pour than the asphaltic 
joint filler used in the past, a well organized crew was 
able to pour more than a mile per day. 

The cost of raw materials for a 1 in. by 2 in. by 20 ft. 
expansion joint would average 73 ct., depending on the 
fluctuation in price of raw materials. No definite in- 
formation is available as to the labor cost at this time. 

Experience during the use of this filler in the past 
season in 65 miles of this type construction has indi- 
cated that its proper and successful use requires careful 
measurement and proportioning of the materials. The 
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_WITH ONE SWIPE 





Orn pass over the rough grade and 
the finegrade headache is gone—in one swipe you 
cut out—rough finegrade, hand work to fill low 
spots in finegrade and a large percentage of form resetting: 
in some cases even the compacting can be eliminated. 










In one clean, smooth pass, the R. B. Power Finegrader cuts 
the grade to absolute accuracy, leaving behind it a smooth, What R.B.F inegraders 
compact grade that will result in a slab of just the right 


thickness without waste of materials. will do for you / 







No money lost in excess slab thickness. No extra work for 
a trail grader. No paver delays—always plenty of grade 
ahead. No problem in recutting if finegrade elevation is un- @ Builds a smoother, more 
expectedly changed—just roll the R. B. back and take off the 
excess to the new line. No worry about putting just the right 
amount of material on the shoulders. 


"a 
Simple—fast—profitable! Don’t estimate that next contract 
until you find out how much profit an R. B. can make for you. e 
Ask for the new catalog. Saves concrete 








accurate finegrade 






© Cuts the cost of finegrade 










@ Increases production 










e@ Always reduces and some- 
times eliminates the work 
of the trail grader where 
specified 













@ Reduces paver delays 






@ Provides better handling 
of shoulder materials 






POWER 


%; 


FINEGRADER | 
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asphalt should be heated to about 175° F., and the lime 
and Oleic Acid, or premixed admixture added and 
thoroughly blended as the temperature increases to 
somewhat below 200° F. when the portion of Latex is 
added and stirred quite thoroughly, maintaining the 
higher temperature of the batch until a complete dis- 
persion of the Latex and a slight “bodying,” or stiffen- 
ing of the mix is indicated. It has not been found pos- 
sible or practical to set a definite time, or describe ac- 
curately the condition at which a complete, thorough 
blend is secured. Failure to effect complete dispersion 
and blend of the Latex will permit a separation of the 
materials which are likely to wash or flow out of the 
poured joint under heavy rains over quite a period of 
time. Mixing temperatures over 200° F. cause foam- 
ing, as well as premature “stiffening” of the batch. 
Under these conditions it is essential that an operator 
experienced in blending, heating, and mixing these ma- 
terials spend a few days with a new crew to demonstrate 
thoroughly this part of the work, after which a reason- 
able amount of care and attention should present no 
further difficulties. 

Part of this work was done in the late Fall and Winter 
at temperatures of 50° during the day, and down to 30° 
or lower at night. It was found very difficult to secure 
a thorough blend within reasonable time, and the re- 
duction in temperature of the material while pouring 
was troublesome. Since the final mix retains some free 
water freezing and thawing prior to sufficient curing 
appeared to cause considerable damage. It is, there- 
fore, suggested that if necessary to place material at 
these lower temperatures, special care and precautions 
be observed. 

The side walls of the joint must be clean, as this 


material will not penetrate even a slight mud film or 


dirt coating. For this reason the joints should be poured 
prior to shouldering operations. A semi-permanent bulk- 
head or plug should be provided at each end of joint 
to prevent the hot, fluid material from flowing out the 
end. Seal should be repoured within an hour if the 
premolded joint used has any small openings left by 
forming cap or otherwise. This blend is very slow to 
penetrate and fill small cracks, but any penetration dur- 
ing cooling will show definitely in the surface of the 
seal material, and will permit such groove to fill with 
sand or silt which will “fold” into the joint filler, caus- 
ing defects which can be avoided by repouring. 

This material remains quite soft for a week or more, 
depending on the weather, and is thus easily damaged 
by equipment and dirt being worked over the joints dur- 
ing the construction or finishing of shoulders. Special 
care should, therefore, be observed during this work to 
protect joints or keep dirt from packing into and dis- 
placing the soft filler material. In one case, in a very 
sandy area, the joints were filled with sand and shoul- 
dering completed, after which the sand was blown out 
and the joints poured with very satisfactory results. 

On some of these projects a number of joints were 
poured practically full. These have been in almost per- 
fect condition. The slight extrusion of the filler, flat- 
tened out into a very thin film, well bonded to the top 
of the slab, is not objectionable in driving over the joints. 
It apparently provides additional seal, and is improved 
in life and service by reason of the resultant kneading 
action of traffic. Our future work with this filler, there- 
fore, will provide for a full or flush pour. 

During the winter months inspection showed this 
joint material was firm but still plastic or pliable, indi- 
cating thus far that the requirements will be realized 
as to this feature. 

A part of this work has been in place nearly a year, 
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and recent inspection indicates to this time all the cesir- 
able features anticipated, though defects developed on 
several of the projects which have been noted above, 
The principal defects are the direct result of the require- 
ment that the joints were not filled practically flush or 
full. This open space provided a trench to catch dirt 
in shouldering operations, which in many instances de- 
veloped many severe displacements of the filler, inter- 
cepted the flow of water forcing it to run out through 
the joint, and catches continually all debris to develop 
further damage in this manner. However, tests of a 
large number of these defective joints do not indicate 
any leakage permitting water to penetrate through to 
the subgrade. 

Though this filler shows at this time a very satisfac- 
tory improvement in service as compared to materials 
used in the past, it remains, of course, to be determined 
whether this joint filler will remain sealed completely 
to the concrete, will not be damaged by foreign material 
and traffic, and will not oxidize or harden over a period 
of years. 


. 
TESTS OF RIGID FRAME BRIDGES 


Laboratory tests of reinforced concrete rigid frame 
bridges made by the Engineering Experiment Station of 
the University of Illinois are described in Bulletin No. 
308 of the station. The tests were made on full-sized 
specimens representing a standard type of highway 
bridge. 

Two specimens were used in the tests. Specimen 
1 was designed as a highway bridge 1% ft. wide, with 
a span of 48 ft. center to center of the bases of the ver- 
tical legs, and a height of 16 ft. from base to top of 
deck. ‘The proportions of the structure were similar to 
those used in current practice. Specimen 2, which was 
constructed primarily for use in tests to determine the 
effect of time yield in concrete upon the action of a 
rigid frame bridge, was generally similar to Specimen 
1, but different in some details of reinforcement. 

The live load used in these tests consisted of two con- 
centrated loads, 6,900 Ib. and 1,720 lb., spaced 14 ft. 
apart, and located so as to produce a maximum stress 
at the section considered. This loading was designated 
“one live load.”” In the capacity tests the loading was 
increased by increments of one live load until failure 
occurred. 

Among the conclusions reached as a_ result of the 
tests were the following: 

(1) An analysis of a reinforced concrete rigid frame 
bridge by the elastic theory gives values for the mo- 
ment, thrust, and shear on any section which are accurate 
enough for purposes of design, if the analysis is based 
on the following assumptions: (a) The stress-strain 
relation for the concrete has the same value at all sec- 
tions and at all stresses; (b) the moment of inertia is 
for an uncracked section. 

(2) Shear reinforcement added to the tenacity of 
the reinforced concrete rigid frame bridges tested, there- 
by increasing the deformation to which they could be 
subjected without failure. 

(3) Deformation stresses of considerable magni- 
tude have no great effect upon the load-carrying ¢a- 
pacity of a concrete member properly reinforced for 
longitudinal and shearing stresses. 

This investigation was conducted under a co-operative 
agreement between the Engineering Experiment 5ta- 
tion of the University of Illinois and the Portland 
Cement Association. : 

Copies of the bulletin may be obtained from the En- 
gineering Experiment Station, Urbana, III. 
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New Practical Test Procedure 


To the Editor: 

In the March issue of your splendid magazine you 
published an article by Messrs. R. R. Thurston and 
Bruce Weetman entitled “New Practical Test Pro- 
cedure on Emulsified Asphalt for Soil Stabilization.” 


As you perhaps know, our organization has been pri- 
marily responsible for the development of this type of 
stabilization, and are vitally interested in the success 
of this kind of construction. We are, therefore, con- 
cerned over a proposed test method which, if practiced 
as described by the authors, would we believe lead to 
unsatisfactory work and this, in turn, would reflect to 
the discredit of the type of construction. 


The authors propose their test as one which can be 
made more quickly than the absorption and stability 
tests now in general use. It would be helpful to all 
interested if the test methods which now require two 
or three weeks for their completion could be supple- 
mented or superseded by test methods which could be 
performed in two or three days. Unfortunately, Messrs. 
Thurston and Weetman used as a basis for their paper 
data obtained by subjecting discs of soil 4 in. in diam- 
eter and 1 in. thick to absorption for only 24 hours 
instead of the usual absorption period of 7 days. After 
the 24-hour absorption, the specimens are tested in an 
apparatus devised by the authors. The test is called a 
compression test, although it is actually a punching 
shear test. After 24 hours of absorption the discs are 


tested by punching a hole one inch in diameter through 


their centers. 


Stabilized specimens, or even partially stabilized speci- 
mens, will not take up enough moisture in 24 hours to 
greatly affect their strength in punching shear, while 
if the test is continued for a 7-day period the moisture 
content will approximate that which might subsequently 
be expected under field conditions. As a result of test- 
ing the specimens in a practically dry condition, their 
Table I shows a clayey soil, No. 1, with a plasticity 
index of 17.5, to have the highest strength and, there- 
fore, by inference to be the most suitable for stabiliza- 
tion. Had their absorption test been continued for a 
7-day period, this same soil would probably have been 
shown to be the least suitable. The high strength of 
this clay soil, dry, was due to its high content of co- 
hesive clay, but after a proper absorption test, a high 
clay content will show lower strengths unless additional 
emulsified asphalt stabilizer is used to compensate for 
the increased surface area, and this was not done by 
Messrs. Thurston and Weetman. The writer would 
strongly urge those interested in utilizing the punching 
shear test method described by these authors not to 
form any conclusions as to the efficiency of stabilization 
based on absorption tests of less than 7 days. 


As a result of tests made on specimens which had 
not been subjected to proper absorption, a number of 
conclusions have been stated by Messrs. Thurston and 
Weetman which would have been entirely different had 
they used a longer period of absorption. However, if 
a 7-day absorption period is used, as much time will 
be required as for the test methods now in general use, 
and the principal objective sought by these authors 
would fail to be realized. If a punching shear test 
method is preferred, it would seem to the writer that 
specimens thicker than one inch should be used in order 
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to avoid erratic results because of the larger particles 
of mineral aggregate present in the stabilized base. 


C. L. McKeEsson, 
Director of Engineering and Research, 
American Bitumuls Co., 
San Francisco, Calif. 
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OVER $5,463,000 WORTH OF EQUIP- 
MENT OWNED BY CALIFORNIA 
HIGHWAY DEPARTMENT 


Equipment having an inventory value on June 30, 
1938, of $5,463,192 was owned by the California Di- 
vision of Highways and controlled by the equipment 
engineers of the division. On the above date individual 
pieces of equipment numbered 3,347. These have been 
allotted to the various districts in accordance with their 
needs. The following list of the most important items 
is taken from the 11th biennial report (as of Nov. 1, 
1938) of the California Division of Highways: 


Motor vehicles : 
Passenger, expresses, also trucks up to 2-ton capacity.. 1,227 


Trucks: 
From 2 to 8-ton capacity 


Shovels : 
Gasoline power % yard or less 
Gasoline power 4% yard up to 1 yard 
Gasoline power with dragline attachment 
Diesel powered % yard or less 
Gasoline powered over 1 yard 
Diesel powered over 1 yard 

Tractors: 
Wheel type, pneumatic tires 
Tracklaying type, gasoline powered 
Tracklaying type, Diesel powered 

Graders: 
Pull type 

Graders, tractor: 
Gasoline powered, hand control 
Gasoline powered, power control 
Diesel powered, power control 

Scarifiers 

Scarifiers, pneumatic tires 

Air compressors : 
Gasoline powered 
Diesel powered 

Rock drills 

Pump units 

Kettles, asphalt 

Trailers, solid tires 

Trailers, pneumatic tires 

Mowers 

Mowers with power units 

Snow plows: 
Power driven rotaries 
Blade & “V” type 

Angledozers 

Rollers, gasoline power 

Scrapers, carryall and other wheeled types 


In addition to the 12,948 miles of maintained high- 
way for which rental equipment is supplied, similar 
equipment for five construction camps, now being op- 
erated by prison labor, is also furnished. 


To furnish equipment for all of these activities has 
required an increase of $656,878.93, or 13.7 per cent, 
in the inventory value of rental equipment secured, over 
that shown in the 1936 report. It is summarized as 
follows: 

Inventory value of rental equipment, June 30, 1936.$4,806,312.89 
Purchase of rental equipment 2,696,653.92 
Rental equipment retired 2,007,202.41 
Equipment credits and adjustments 32,572.58 
Inventory value of rental equipment, June 30,.1938.. 5,463,191.82 
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Makes the “Impossible” Jobs 
FRON _ Easy... Multiplies Motor Grader 
= : . Usefulness ANYWHERE 


@ Two outstanding reasons for the 
“99's""amazing performancerecord 
on” jobs too hot fora motor grader 
to handle” are 4-Wheel Drive and 
4-Wheel Steer. These distinctive 
features are responsible for its 
revolutionary front end control, 
Wheels no longerside slip.The 
blade stays where you want it 
... The entire weight of the 
machine is effectively used to 
secure traction...enablesthe 
“99" to wade through blow 
sand, loosegravelandother 
obstacles where rear drive 
motorgraders stall or spin 
their wheels. 

































Above: 
The weight of the heavily loaded blade cannot 
cause the front end of the ‘’99” to slip or skid. 
The wheels avoid the loose material in the wind- 
row assuring plenty of traction, plenty of speed. 


















At Right: 

Notice how the operator avoids the windrow 
with his front wheels while moving a full 
load on the blade. Grading jobslikethis one 

are easy to handle, and tolerances of an 
eighthof aninch are easyto secure because 
ofcomplete control of every working part. 


™ AUSTIN-WESTERN 


ROAD MACHINERY C0O., Aurora, Illinois 


















Motor Graders Crushing and Motor Sweepers S-Yard Tractor-Scraper 
Roll-A-Planes Screening Plants Shovels and Cranes 6-Yard Tractor-Scraper 
Rollers Washing Plants Bituminous Distributors 8-Yard Tractor-Scraper 






Snow Plows Blade Graders Elevating Graders 12-Yard Hydraulic Scraper 
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EDITORIAL 


ARE HIGHWAYS PUBLIC UTILITIES ? 


66 UBLIC utilities” as commonly understood are 

those classes of business like electric light and 
power companies, gas companies, telephone and _ tele- 
graph companies, street railways, and water companies, 
which are organized commercially for profit and which 
have fairly well established characteristics of identifica- 
tion. Because a project is a public convenience, or is 
built so that the public can enjoy a more healthful, hap- 
pier, and wholesome life, or is built for purposes of 
public economy is no criterion that the project is a “pub- 
lic utility” in the sense defined above. Yet, a recent 
report submitted to the Association of American Rail- 
roads by Messrs. Breed, Older, and Downs classifies 
streets and highways as “public utilities” of our eco- 
nomic social order type and proceeds to apply the con- 
cepts of public utility service cost analyses to our 
systems of streets and highways. 

The Association of American Railroads employed 
these engineers to make a case against highway trans- 
port, probably in the hope that the findings,if enacted into 
law, would tax many motor vehicles off the highways and 
thus return some transportation to the railroads. There 
could be no other reason so far as we can see. They 
would stifle highway transport with unreasonable license 
fees and taxes. By playing on the words “public” and 
“utility” they call highways and streets “public utilities.” 
Well, they are publicly owned, and they are utilities in 
that they are used or utilized. However, in the com- 
monly understood commercial meaning of the words 
their characteristics are at great variance with the impor- 
tant identifying characteristics of “public utilities.” 

Is a public park a “public utility,” or a publicly 
owned swimming pool, or a county forest preserve, or 
a city hall, or a county court house? The answer is No. 
Then, likewise, public streets and highways are not 
“public utilities.” A city or county park is built because 
the public desires better recreational facilities (or eco- 
nomically speaking, better health facilities) and they 
feel that they can pay for it. They build the park for 
the same reason that they buy a new electric refriger- 
ator. Whether they want a new park because it pro- 
vides an economy in health or a recreational value is 
immaterial so far as it being classed as a “public 
utility” is concerned. 

The important differences between the identifying 
characteristics of “public utilities’ and public conven- 
iences are: 

1. Capital invested in a privately-owned “public util- 
ity” is furnished by investors, whereas, capital spent on 
a highway is not invested, it is spent, and it is not pro- 
vided by investors but by the people as a whole, through 
a system of taxation. 

2. “Public utility” capital is vested with the right to 
earn a fair rate of return in order to provide a profit 
to the investors, whereas, highways and streets, or other 
public conveniences, are not built as profit making enter- 
prises, and they are not vested with any rights to earn 
a profit. 


3. Every “public utility” customer must be charged 
the same price for a particular character of service ; that 
is, “public utilities” must work for a certain fixed wage 
which is governed by rate regulatory practices. 


Street and highway system gwners, the public, do not 
charge the same price to motor vehicle:owners (if they 
can be called customers), i.e., the motor vehicle users 
do not pay the same price for service obtained. 


4. “Public utilities” are under definite obligations to 
furnish a particular service promptly to every applicant 
for it, and whatever service he contracts for and re- 
ceives must thereafter be immediately furnished at any 
time. Highway system owners, the public, are under no 
definite obligations to any highway user, and they make 
no contract with the user to furnish any kind of 
particular service. : 

5. With “public utilities,” all of the costs, including 
profit, must be met by the user of the service on the 
basis of the fact that they are the beneficiaries ; whereas, 
the beneficiaries of improved highways are not alone 
the users, but also the general public as a whole. There- 
fore the cost of providing improved highways is not 
expected to be borne entirely by charges levied only 
upon motor vehicle owners, but in part by the public 
benefited, through property taxation. 

As a public convenience or as the outcome of a public 
desire for a higher standard of living, improved high- 
ways should not earn a profit. When a family installs 
a bathtub in a house they do not expect that bathtub to 
earn a profit for them. They do it because it provides 
greater convenience and a higher standard of living. 
Bathtubs are now so universally in use in this country 
that the owners constitute the public. When that same 
family paves the street in front of their home and the 
alley in the rear, it is not done so that they can receive 
an income or profit from it. They merely desire a better 
standard of living and are willing to pay for it. After 
the street is improved and the assessment or cost paid, 
there can be no justification in making the family pay 
an interest charge on their expenditure. Neither is there 
any sound, logical reason why they should pay taxes on 
that improvement. The idea is absurd. 

A decision entered in the district court of the United 
States for the southern district of Illinois, in the case 
entitled “Bradshear Freight Lines, Inc., et al. vs. Ed- 
ward J. Hughes, Secretary of State, of the State of 
Illinois” was the foundation upon which the study by 
Messers. Breed, Older, and Downs entitled, “Highway 
Costs—A Study of Highway Costs and Motor Vehicle 
Payments in the United States” was built. To include 
interest charges other than those on actual highway 
indebtedness, to include assumed taxes on right-of-way 
and highway improvements as motor vehicle owners’ 
property, and to include depreciation and obsolescence 
of streets and highways in the total annual cost of street 
and highway systems for purposes. of motor vehicle 
taxation is not proper or logical. Inclusion of interest 
and depreciation in making comparative costs of differ- 
ent types of highway construction is another question. 


> 
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WORTHINGTON 315 CUBIC FOOT COMPRESSOR WITH DIESEL ENGINE DRIVE 
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HIGHWAY JOB 
















|* Worthington Compressor worked a straight four months - , 
on this highway job ...16 hours a day with surrounding temper- os ID py ey aye ery “id 
atures of from 100° to 115° during daylight hours, without the "Gasoline engine or diesel engine drive 












. : ° ° All t of mountin 
slightest difficulty from excess heating of the air supply. onusauinmin aniaonen 
Only correct engineering, exacting workmanship and the best Scctteimmien a 
of materials, with special treatment of the hard working mov- through Multi -V- Belt 
ing parts could accomplish such outstanding performance. There is a Worthington Dealer 
Better equipment...for uninterrupted service...and greater profits near you 










WORTHINGTON PUMP AND MACHINERY CORPORATION 5, 1B = 
General Offices: HARRISON, NEW JERSEY « Offices and Representatives in Principal Cities - 
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BULLDOZER PERFORMANCE AT ITS BEST! 


BAKER HYDRAULIC 
BULLDOZERS AND 
GRADE BUILDERS 


Baker Bulldozers and Gradebuilders with their 
convertible moldboard feature are being used 
on an increasing variety of jobs—slush pit dig- 
ging in oil fields, highway work, dam construc- 
tion, coal stripping, clearing, etc. No others 
have so many essential features—tremendous 
down pressure, connected twin cylinder opera- 
tion, direct lift blade, smooth hydraulic control 
and strength for the toughest jobs. 































| aay | ; New] Baker Hydraulic 
Baker Gradebuilder handling a filling job on a Minnesota highway. 
De Ruyter Bros., contractors, Willmar, Minn. SCRAPERS 


Ask for bulletins on Bulldozers, Hy- Now available in 4 sizes, from 3 to 


draulic Scrapers and other Baker products. 10 cu. yd. capacity. They load to 
capacity with much less power, 


THE BAKER MFG. co. dump cleanly and spread as they 


dump, giving increased yardage at 
506 Stanford Ave. Springfield, il. lower cost. 


- BAKER TRACTOR EQUIPMENT - 


BULLDOZERS © GRADEBUILDERS © SCRAPERS ® ROOTERS * ROAD DISCS @ MAINTAINERS * SNOW PLOWS 

















Cf 


For purposes of a straight determination of annual high- 
way costs on which to base motor vehicle taxation, the 
inclusion of interest on the expenditure for improve- 
ments made by the general taxpayer and the motor 
vehicle owner is to make the beneficiaries pay interest 
on the money they furnished. It is hard to imagine that 
the public would consent to being thus taxed to provide 
a large fund for the state to invest at interest. 

The report states, “The question of special benefits 
to the owners of private property by reason of close 
proximity to highway improvements admits of no con- 
sideration in the allocation of highway costs for rural 
roads.” It is so generally recognized that improved high- 
ways enhance taxable wealth that we marvel at the 
audacity of the engineers in attempting to negate the 
question. 

Inclusion of depreciation in the annual costs for the 
purpose under consideration argues that the highway 
users should pay twice for their public convenience ; once 
for the present highways, and again for those which 
will be built to replace the present roads. As in the case 
of the item of interest, inclusion is justified in annual 
cost studies when making comparisons of costs between 
different construction types, but not when making studies 
for purposes of motor-vehicle tax or license fee levies. 

To the layman, the arguments presented in the study, 
“Highway Costs,” seem plausible. Therein lies the dan- 
zer of a threat to the existing methods of highway 
finance and motor-vehicle taxation. While street and 
highway systems are analagous to “public utilities” in 
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some phases, in their most important economic charac- 
teristics they are radically different. 


STUDY ICY ROAD PROBLEM 


NDOUBTEDLY there is a wide variation in the 

scope of maintenance activities between states, 
cities, towns, and counties regarding the matter of the 
treatment of icy roads. This subject may not be par- 
ticularly timely from the operation’s point of view but 
it is certainly timely for a subject of investigation and 
research. It seems that some sort of a yardstick based 
on traffic need or the economics of winter driving could 
be developed to guide those who are responsible for 
detailing and approving the maintenance budget. 

The Michigan State Highway Commission has a 
broad plan of snow and ice control which presumes to 
keep all roads open and travelable at all times. On the 
other hand, some states limit ice treatment work to the 
barest minimum. We do not argue that one is right 
or the other is wrong. Certain it is, though, that traffic 
should be able to travel icy pavements without skidding ; 
provided, of course, that normal speed. is not exceeded. 
Were gas tax earnings to be balanced against the cost 
of skidproofing we believe that a. relatively sound basis 
could be developed for including this activity in winter 
maintenance budgets. The subject might well be studied 
by the American Road Builders’ Association, the Amer- 
ican Association of State Highway Officials, the Na- 
tional Safety Council or the American Public Works 


Association. 


A CONTRIBUTED EDITORIAL 


UNIFORMITY NEEDED IN MOTOR 
TRANSPORT LEGISLATION 


ALIFORNIA, in common with many other states, 

is alarmed at the problem which it faces in safely 
maintaining its old bridges under present day truck 
hauling and has taken an active part in the growing 
endeavor to establish an equitable and workable load 
limit formula to be incorporated into the laws of every 
state. Several years ago the A.A.S.H.O. adopted a load 
restriction formula where the gross load W must not 
exceed the value C (L + 40), in which L is the dis- 
tance between front and rear axles and C is a constant 
varying from 600 to 750, and the Western Association 
in its load limitation resolution passed at Reno last 
August adopted a value of 750 for C for all vehicles 
and combinations and 650 for any groups of axles whose 
total spacing is less than 18 ft. Many states have al- 
ready incorporated this formula into their vehicle laws 
but most of them use a lower value C than 750. Rela- 
tively few states permit loads to exceed the weights 
given by 750 (L + 40) but California is one of them. 
Previous to the action by the Western A.S.H.O., the 
Investigation Section of the California Bridge Depart- 
ment made a thorough study of the heavier loads travel- 
ing the highways and in connection with these studies 
prepared a table listing the gross loads now permitted 
for vehicles in common use in the eleven Western 
States.and Texas. The table also showed the gross 
weights that these vehicles could carry if the formula 
750 (L -+- 40) were applied and approximate maximum, 
average, and minimum values for L, taken from the 


data collected by the Highway Planning Survey, were 
used. Because of the detail in which these data are 
given some may hesitate to take the time for studying 
the information but if at all interested in the nation’s 
highways they should note the wide variation in load 
limits which the existing state laws permit and remem- 
ber that these states have similar standards for highway 
grades and surfaces, use practically the same loadings 
for the design of their new bridges and face the same 
problems with regard to highway transportation. There 
is more difference in the hauling conditions in separate 
areas of any one state than there is in the average con- 
ditions found in the individual states themselves what- 
ever their population, topography or products may be. 
The crossing of a mere political boundary line without 
change in the physical conditions requires radical and 
illogical changes in hauling equipment. 

It probably should be explained for those who wish 
to study the table, that the figures under “Type Load” 
represent the number of axles and the letter S$ indicates 
a semi-trailer type vehicle. Thus, a figure 3 represents 
the usual 3-axle truck, 3-3 a truck and trailer each hav- 
ing 3 axles and 3S2 a 3 axle tractor followed by a 2-axle 
semi-trailer the front end of which rests on the tractor. 
To call attention to the difference in load restrictions one 
may quickly observe that the 3S2 type may weigh 
60,000 pounds in California and only 38,000 pounds in 
Nevada (without regard to axle spacing in both cases) 
but on the other hand Nevada is quite generous with 
respect to the loads allowed on 3-axle vehicles in general. 

Stresses in bridge members are not a direct function 
of the gross load but-.of the axle loads and their rela- 
tive spacing. The use of a maximum axle load restric- 
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WHY An ETNYRE? 


| The ETNYRE BLACKTOPPER DISTRIBUTOR is the product of a manufacturer 
| with over forty years’ experience, whose sole aim is to build better equipment. 

























Experience of hundreds of users has proven the dependability of Etnyre 
| Distributors. 


The ETNYRE BLACKTOPPER DISTRIBUTOR is equipped with only the essen- 


tials for rapid, economical and accurate application. 


The ETNYRE BLACKTOPPER DISTRIBUTOR will heat to the required tem- 
perature and apply all grades of sprayable road material accurately at specified 
amounts thru any width of bar up to 24 ft. or wider with 


NO DRIPS NO SKIPS NO LEAKS NO STREAKS 
The ETNYRE BLACKTOPPER DISTRIBUTOR costs only a little more. 


WHy NOT An ETNYRE! 


| E. D. ETNYRE & CO., OREGON, ILLINOIS 





























NEW PORTABLE ASPHALT PLANT 





Constructed in complete 
sectional units and erected 
in field as shown at left. Self 
contained erection equip- ~_ 
ment, eliminating necessity é 
of crane, is optional. All 
weighing equipment, includ- 
ing scales, steam jacketed | 
piping, piping to steam 
jackets, screen chutes, trans- 
mission parts, etc., remain 
intact when plant is disman- 
tled. Smaller sizes of plants 
can be moved on standard 
flat bed trucks. View at 
right shows plant complete 
—ready for operation. 
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PERCENTAGE ON EACH AXLE, 
CALIFORNIA RECORDS FOR VEHICLE TYPES SHOWN, 
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* RESTRICTION APPLIES TO TWO AXLE SEMI<-TRAILERS ONLY. 
(4) S0O(L + 40) (2) 700(t + 40) 


#% WAXIMUM ABS RESTRICTED BY MAXIMUM LENGTH AND GROSS WEIGHT FORMULA, 
@ 750. + 40) ertH waxiwuw Loaos, 


CARRYING CAPACITY Y. 
THaT wat.cono ON OUAL AXLES CANNOT EXCEED 


(S) ON THE BASI® OF A MAX, AXLE LOAD OF 15,000 A, THE PRACTICABLE MAX,GROSS ON THE BASIS 
28,000 #, THE PRACTICABLE MAX, QROGS WEIGHT OF THE 


WEIGHT OF OROINARY TYPE 2 VENICLE WILL BE AROUND 27,000 


# ANO OF THE 
TYPE 251124,00Q% ON TRACTOR = 18,00Q% ON REAR AXLE OR TOTAL OF 42, 000K, 


TYPE 3 VEWICLE WILL BE AROUND 35,000 #. 


Showing Variation in Legal Vehicle Weights, in Thousands of Pounds, of the Eleven Western States and Texas. Information on 
States Other Than California Taken From Highway User Series LI-A, 1938 Ed. 


tion and a gross weight formula like the above, does 
take care of the variation in bridge stresses in a some- 
what crude but nevertheless practical manner and, while 
a more scientific formula might be used, it would be too 
complicated and hard to apply. It is necessary to keep 
in mind that laws. must be enforced by persons not hav- 
ing a technical training and if they are not easily under- 
stood and simple to apply will likely not be enforced. 

If state laws do not provide for decreasing the gross 
loads when vehicle axles are coupled closer together, 
it becomes necessary to assume the most severe condi- 
tions when posting a bridge for a reduced load limit. 


This procedure penalizes the longer-coupled vehicles, 
which are in the majority, and brings out the advantage 
of a restriction by formula. Uniform and logical pro- 
visions for restricting highway loads can only be at- 
tained if representatives of the individual states ap- 
proach the problem with a full knowledge of the situa- 
tion and a willingness to give and take. It is necessary 
to find a happy medium between the interests of heavy 
commercial vehicle owners and the general cost of main- 
taining the highways in a safe manner which concerns 
all classes of traffic, of which the heavy trucks constitute 
only a small, although important, part. 








BOOK REVIEW 


American Highways and Roadsides, by Jac L. Gubbels, 

Engineer of Roadside Development, Texas State Highway 
Department. 94 pages, 5% in. by 8% in., hard binding. Pub- 
lished by Houghton, Mifflin Company, 2 Park St., Boston, 
Mass. Price, $2.75. 
In Chapter I, the author has laid the foundation for the 
balance of his book. He has established the function of 
the landscape engineer and has outlined how his work fits 
into the scheme of highway economics. 

The balance of the book discusses: location and align- 
ment of the highway, the right-of-way, special engineer- 
ing structures and designs, transplanting and care of 
trees and shrubbery, and plant life on the highway. 
Impressive statements made in the third part are: “The 
secret of a beatiful and useful highway comes from 


variety and not from uniformity.” There is justification 
for widening the right-of-way at bridges, high fills, deep 
cuts, and perhaps old curves. The purpose is to give a 
greater sense of spaciousness and better vision, to de- 
crease mental hazard, and to increase the safety and 
the sense of safety.” The cross section should be, and 
it may be (in level ground), such that an automobile 
traveling at the rate of fifty or sixty miles an hour may 
leave the pavement at a thirty degree angle, cross the 
ditch and crash through the right-of-way fence without 
capsizing.” 

One new subject which the author discusses is “road 
focus,” about which he states that little is known. It 
is an important subject and certainly enters into the 
question of designing safety into the highway. 
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ment earns profits. 





9794 LIN. FEET IN 10 HOURS 


This remarkable paving speed was 
accomplished by Vincent Schiavi 
at Annapolis—using a “FLEX- 
PLANE” wide screed finishing ma- 
chine—the average time for the job 
being 281.25 feet per hour. Width 
of pavement 10 feet—Dual Drum 
mixer used. “FLEX-PLANE” equip- 


FLEXIBLE ROAD JOINT MACHINE CO. 








TECO 


Timber Connector 
Manual 


Your FREE copy of this technical bulletin 
giving design, use, and working load data 
for TECO timber connectors is just off the 
press. 


Complete information for the use of engi- 
neers in designing timber-connector light and 
heavy frame structures. 


Write for your free copy today. 


The engineers’ “timber handbook”, Wood 
Structural Design Data, $1.00, and Supple- 
ments, 25c, published by National Lumber 
Manufacturers Association, U. S. postage 
paid. 


my pod 
pee) TIMBER CONNECTORS 
Stronger Joints 
Less Material 


TIMBER ENGINEERING COMPANY 
1337 Connecticut Ave. 
Washington, D. C. 

















* GENUINE HOSPITALITY 


LUXURIOUS SURROUNDINGS 


IN 


SECOND AND 
LUDLOW STREETS 


HOTEL 


MIAMI 


¥*& You'll appreciate the comfort and 
superior facilities at Dayton's leading 
hotel — the smart and colorful Miami, 
first choice of experienced travelers. 
Spacious, tastefully furnished rooms. 
Internationally famous for its excellent 
food. . Popular Crystal Bar. 





ROOMS 


WITH 
BATH 


nti 


V.C.MURPHY MANAGER 


ONE OF THE AL 


PICK HOTELS 











Dig aia Haul 
. .- AT LOWEST COST 


Sauerman Scrapers and Slackline 
Cableways offer the most satisfactory 
solutions for all material - handling 
problems requiring machinery that will 
dig, convey and automatically dump. 


These machines will dig any mate- 
rial that a plough can penetrate. One 
man controls the entire operation. 
Power and maintenance cost are ex- 
ceedingly low per cubic yard of 
material handled. 


A Sauerman machine digs with 

Mk ne : equal facility under water, on mushy 

b sek Seem | ground, on a hillside or in a rough pit. 
i 


Sauerman Slackline 
Cableway Bucket 


Sauerman Crescent 
Scraper Bucket 


Operation is continuous — digging, 
hauling and automatic dumping — 
without other labor or handling 
equipment. 


The sizes range from machines small 
enough for use with portable crushing 
plants up to machines that can handle 


Write for Catalog. 


saverman  Cablewers SAUERMAN BROS., INC. 


sand at cost of 4c per 
cubic yard. 488 S. Clinton St. 2 Chicago 


Tiinnnnnnnn nnn AU ERMAN LONG RANGE MACHINES 
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SAND-CLAY-GRAVEL BASE 
COURSES 


N investigation of sand-clay-gravel materials for 
A base courses has been concluded recently by the 

Division of Tests of the U. S. Bureau of Public 
Roads. For the study two series, or a total of 11 mix- 
tures, were prepared, using water-worn Potomac River 
gravel, Potomac River sand, pulverized silica, and a red- 
clay soil. 

The purpose of the study was to determine the effect 
of variations in plasticity index and aggregate grading 
on the stability and general serviceability of sand-clay- 
gravel materials when used as base courses for bitumin- 
ous wearing surfaces. Such characteristics of the base- 
course mixtures as were known to have a direct bearing 
on their stability were investigated in connection with 
traffic tests in the circular track of the Bureau. These 
factors included compactibility, resistance to infiltration 
of water, and resistance to softening and loss of stability 
when exposed to the action of capillary water in con- 
junction with traffic. The results of the study are re- 
ported in the March issue of Public Roads by C. A. Car- 
penter, Associate Civil Engineer, and E. A. Willis, As- 
sociate Highway Engineer. The conclusions as given in 
their report follow: 

1. Control of grading is essential to insure satisfac- 
tory stability. 

2. Control of plasticity index is essential, particularly 
when the aggregate contains as much as 40 per cent of 
soil mortar. 

3. As the amount of soil mortar decreases below 40 
per cent, the importance of the grading of the coarse ma- 
terial becomes relatively more important and the grading 
and plasticity index of the soil mortar becomes of rela- 
tively less vital importance. 

4. Although there may be many instances where care- 
fully mixed and placed aggregates having relatively low 
mortar contents would give satisfactory service even 
though the plasticity index of the soil mortar might be in 
excess of 6, the possibility of segregation and collection 
of the fine aggregate into rich spots or layers must not 
be overlooked and makes the limit of 6 for the plasticity 
index a desirable if not vitally necessary requirement. 


5. A well-graded sand-clay-gravel material having a 
plasticity index of about 5 is to be preferred to absolutely 
nonplastic materials of comparable grading and is de- 
cidedly superior to those having appreciably higher plas- 
ticity indexes. 

6. Thorough compaction of even the best plastic base- 
course materials to essentially the maximum density ob- 
tainable in the laboratory by the vibratory method of 
compaction is absolutely essential to prevent softening 
and loss of stability where water may reach the material 
after construction. 


7. Thorough compaction of the plastic materials was 
obtained in the circular track tests by starting compac- 
tion operations with an excess of moisture of about 1.5 
to 2 per cent over the optimum as determined by the 
Proctor test on the portion of the aggregate passing the 
No. 10 sieve or, for the total sand-clay-gravel aggregate, 
sufficient moisture to fill the aggregate voids when com- 
pacted to the maximum obtainable density by vibration. 


8. It is most important that compaction operations 
be continued during the drying out of the above-men- 
tioned excess water since the combined action of com- 
paction and drying is necessary to produce the required 
densities. 


Roads and Stree! 


9. Some additional moisture may be required in hai 
dling plastic materials to provide for drying losses durin 
mixing and leveling operations, but care should be take 
not to surpass actual needs since any great excess « 
moisture will delay final compaction. 

10. In connection with nonplastic materials, the ter: 
“optimum moisture content” has little or no significance: 
It is therefore not necessary to limit the amount of wate: 
used in mixing and compacting such materials since wate 
drains out rapidly, making it difficult to maintain them in 
a wet enough condition to aid materially in obtaining 
compaction. The only precaution necessary is that soften- 
ing of the subgrade shall not be caused by the excessive 
use of water. 


11. Compaction should be as complete at the bottom 
of the base course as at the top, particularly with plastic 
materials, since even minor deficiencies in the compac- 
tion of plastic materials make them susceptible to soften- 
ing and loss of stability when wet. 

12. The tests on the materials of series 1, which con- 
tained from 47 to 53.5 per cent of soil mortar, indicated 
that freezing and thawing would be likely to cause failure 
of the borderline material of section 4, the plasticity index 
of which was 11, and that serious damage might be done 
to section 3, with a plasticity index of 9, since the one 
cycle of freezing and thawing caused a marked increase 
in the rate of displacement under traffic in this section. 
This is a further argument for placing a maximum limit 
on the plasticity index for base-course materials. 


13. It might be desirable to promulgate a separate 
specification to cover essentially stone or gravel base- 
course materials having satisfactory gradings but very 
low soil-mortar contents to allow the use of such ma- 
terials without too rigorous limitation of plasticity index. 
The design of such base courses would necessitate pro- 
vision for a mixed type of prime using somewhat more 
viscous bituminous materials than are commonly used for 
the ordinary penetration prime treatment. 


v 
COSTS OF CONSTRUCTION AND RIGHT 
OF WAY FOR CALIFORNIA HIGHWAYS 


Expenditures since 1931 for right of way for the 
California state highway system represent practically 


10 per cent of the cost of the improvement. The fol- 
lowing table from “Highway Facts,” a recently issued 
publication of the California Division of Highways, gives 
an interesting comparison of the costs of construction 
and of right of way for a number of years: 
Per Cent 
of Total 
Expend- 
itures 
: Total for 
Construction Right ofWay Improvement Right 
Expenditures Expenditures Expenditures of Way 


$186,134,757 $5,910,523 $192,045,280 

46,863,309 3,715,990 50,579,299 

43,444,945 6,604,000 50,048,945 

21,627,805 2,361,402 23,989,207 
1936-1937. . 31,522,347 2,206,292 33,728,639 
1937-1938. . 20,469,668 2,896,340 23,366,008 
The “total improvement expenditures” in the above table 
include cost of engineering and inspection, right of way, 
construction, minor improvement and betterments, both 
day labor and contract. Such items as construction of 
right of way fences, approaches to private property, and 
similar work which may be done on the basis of right 
of way agreements, is charged to the improvement and 
does not appear in the right of way charges. 


Period 
1912-1913... 
1931-1933. . 
1933-1935.. 
1935-1936... 
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NEW EQUIPMENT 
AND MATERIALS 


New Hitch for Sheepsfoot Tamping 
Rollers 


A new design of hitch for its sheepsfoot 
tamping rollers has been announced by the 
Blaw-Knox Co., Farmers Bank Bldg., 


| fi ey 
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BK Double Acting “Spring Hitch” for 
Sheepsfoot Tamping Rollers 


Pittsburgh, Pa. The improved spring hitch 
is designed to function in both directions, 
thereby meeting the need for reduction of 
impact and shock loads whether the tractor 
is drawing forward or backing up. As in- 
dicated in the illustration, the double ac- 
tion is achieved through-a special mounting 
of the spring. 
Vv .¥ 
New Telsmith Dual Porfable Reduced 
in Weight, Length and Width 

Contractors, road builders and gravel pit 
operators late last month had the first look 
at the new Telsmith dual portable crush- 
ing-screening, loading plant during a three- 
day preview at the Smith Engineering 
Works factory in Milwaukee, Wis. Most 
notable of the features brought out were 
the new Telsmith dual portable is reduced 
in weight, length and width—a statement 
which they substantiated by the figures— 
weight, 50,000 Ib.; length, .41 ft. 8 in. over- 
all, and width 8 ft. 10 in. overall. This 
reduction, the designers say, was accom- 
plished by the use of a rotary elevator. 
However, they add that this was not a Tel- 
smith invention but was early applied to 
portable rigs by the Yager Construction 
Co. of Fond du Lac, Wis., and Koplin- 
Kinas of Green Lake, Wis., and is now be- 
ing successfully used by seven Wisconsin 
contractors. Its efficiency as a means of 
reducing weight and bulk of portable out- 
fits was the reason assigned by the de- 


Vew Telsmith Dual Portable Crushing- 
Screening Loading Plant 


ADVERTISING PAGES REMOVED 


signers for incorporating it into the new 
Telsmith portable which they have kept 
compact yet rugged and yet completely 
equipped. Telsmith engineers state that 
they have eliminated five chain drives in 
this plant and replaced them by belt drives 
to secure smoother, quieter operation and 
lower upkeep. In addition to its two 
crushers, a 9 in. x 36 in. roller bearing 
Telsmith jaw crusher and a 30 in. x 18 in. 
Telsmith roll crusher, the plant (shown 
in illustration) includes a hopper with 
grizzly, plate feeder, four conveyors with 
anti-friction bearings, a 3 ft. x 10 ft. 2% 
deck Telsmith vibrating screen, rotary 
elevator, sand reject conveyor, operator’s 
platform with centralized controls which 
permit one-man control and operation, 
pneumatic-tired, roller bearing wheels, and 
Bendix brakes. In addition to the plant 
illustrated and just described, the makers 
can furnish alternate plants equipped with, 
as extras, alternate arrangements of bin 
loading conveyors, and with field conveyor 
and swivel head. 


Vv 
Roller Attachment for Motor Grader 


A roller attachment for its “99” motor 
grader has been brought out by the Aus- 
tin-Western Road Machinery Co., Aurora, 
Ill. The roller can be mounted on the 
grader at the extreme rear. It is hy- 


Roller Attachment on Austin-Western 
“99” Motor Grader 


draulically controlled from the cab and 
provides a range of compression from 
zero (or very light pressure) up to 215 
Ib. per lineal inch. The roller can be 
put to work instantly or elevated out of 
the way so as not to interfere with other 
grader operations. The roller measures 
6 ft. long by 30 in. in diameter and is 
built in three sections for operation as 
a 4 or 6-ft. roller as desired. When used 
as a 4-ft. roller, spaces are used to 
“center” it. The 4-ft. roller provides an 
estimated maximum compression of 215 Ib. 
per lineal inch; and the 6-ft. roller, 150 
Ib. per lineal in. When roller operates 
with the rear wheels of the grader ele- 
vated about the ground, there is ample 
traction and power in the front wheels of 
the “99” to meet various rolling require- 
ments. In extreme raised position bot- 
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tom of roller is about 12 in. above the 
ground. The weight of complete 6-ft. 
roller attachment is approximately 2450 Ib. 
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New Line Marker 


A new line marker, stated to feature a 
new revolutionary operating action, has 
been placed on the market by Littleford 
Bros., 454 E. Pearl St., Cincinnati, O. The 
marker has no pressure tank or gravity 
drains, and works on an entirely new basis. 
This new machine will spray paint, cut- 


New Littleford “Traf-O-Line” Marker 


back, asphalt, etc. The amount of paint 
to be applied can be regulated by a hand 
control. The marker has a self-propelling 
feature ; however, it can be pushed by hand 
as easily as a go-cart. It can mark lines 
any width, whether straight, curved or 
dash lines. Circles or’ figures are easy to 
make, due to its ease of handling. The 
machine is designed for fast line work, 
quick applying action and ease of operation. 
It cleans itself by a new method. 


Vv 
New Motor Grader 


A new motor grader has been announced 
by Caterpillar Tractor Co., Peoria, Ill. 
Called the No. 112, the new machine is 
available with either a gasoline or a diesel 
engine. Both engines have 4 cylinders with 
a bore of 4% in. and a stroke of 5% in., 
and develop 46 maximum horsepower at 
1,500 r.p.m. Like on the larger No. 12 
model, blade positions on the machine are 
many. It is stated the 12-ft. blade will 
reach more than 6 ft. outside the line of 
wheels and can be set to cut banks up to 
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Caterpillar No. 112 Motor Grader 




























The blade can also be turned 
In the reverse posi- 
for ditching or 


90 degrees. 
completely around. 
tion, the blade can be set 
blading, permitting working back and forth 
on one of a job without 
turning the machine around. Changing the 
blade from the forward to the reverse posi- 
tion takes less than 30 seconds, with the 
mechanical power controls. A change from 
full ditching to bank cutting position takes 
less than one minute. Four forward speeds 
with a low of 1.8, two intermediates of 2.7 
and 4.3 and a high of 10 
m.p.h., are available. Reverse is 2.4 m.p.h. 
Low pressure tired tandem or single drives 
are available. With the diesel engine and 
tandem drive, the No. 112 weighs 17,800 
lb., with more than 13,000 Ib. of this weight 
the driving wheels. Attach- 


side regrading 


respectively 


carried by 








ments for the new motor grader include a 
V-type scarifier, a straight type scarifier, 
a V-type snowplow and a roller. Standard 
equipment includes leaning front wheels 
and two braking systems, one hydraulic 
and the other mechanical. 


v 
Improved Model of Handy Sandy 
Spreader 
An improved model of the “Handy 


Sandy” spreader has been developed by the 
Good Roads Machinery Corporation, Ken- 
nett Square, Pa. The “Handy Sandy” em- 
ploys the revolving roll and wire brush 
control gate. The brush in the improved 
model contains 2,850 spring steel wires, all 
of which vibrate continually. The agita- 
tion thus created causes material to flow 








HIGHWAY 


smooth, even path in its track. 


over lasts longer because of the close cutting job it does. 





MOWER 


When this efficient mower comes down the road it leaves a 


No re-cutting. The first time 
If 


you’re responsible for purchasing highway mower equipment, 


by all means send for the free folder illus- 
You owe it to yourself to see 
what a truly great mower the Silver King is. 


trated below. 


* 
THE FATE-ROOT-HEATH 


PLYMOUTH, OHIO 


Send for this FREE FOLDER! 
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Improved Model “Handy Sandy” Spreade) 


smoothly and evenly through the spreader 
The flexibility of the wire brush gate per- 
mits oversize material and foreign objects 
to pass through without clogging. By a 
full range of adjustments the “Handy 
Sandy” is stated to spread any material 
from sand to 2-in. stone. A 2-way auto- 
matic clutch maintains the direction of 
rotation of the feeder roll, allowing the 
spreader to operate with the truck going 
backward or -forward. Dual wheels are 
equipped with pneumatic or solid rubber 
tires. 


v 
New Subdrainage Pipe 

A new product, Toncan CorWel sub- 
drainage pipe, has been announced by the 
Toncan Culvert Manufacturers’ Associa- 
tion, Republic Bldg., Cleveland, O. This 
product is a helically corrugated metal 
pipe of the full circle type. The corruga- 
tions are of a size and depth comparable 
with the diameter of the pipe and the re- 
quirements of structural strength, being 
1% in. in depth and 1% in. from crest to 
crest, measured at right angles to the di- 
rection of the corrugations. The pipe is 
fabricated with a continuous welded seam 
which extends longitudinally from end to 
end of each section. This seam is auto- 
matically welded before the pipe is cor- 
rugated. Longer lengths and lighter weight 
sections of pipe are thus made possible. A 
seam of this character does not effect the 
nominal inside diameter of the pipe which 
is 6 in. Toncan CorWel pipe is supplied 
in sections of any length desired up to and 
including 24 ft. The perforations in the 
pipe are approximately ™% in. in diameter 
after galvanizing. There are 6 rows of 
perforations spaced on approximately 1 in. 
centers circumferentially and the perfora- 
tions are so spaced longitudinally as to 
place holes in the inside crest of each cor- 
rugation. All perforations are drilled be- 
fore galvanizing the pipe. Toncan Cor- 

















Workman Carrying. a 24-ft. Length of 
Toncan CorWel Pipe 
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el pipe is also available in non-perforated 
sections for use in the construction of 
mains and outlets where a non-perforated 
pipe may be desirable, and for numerous 
other types of installations. The pipe is 
calvanized after complete fabrication by 
the hot-dip process wtih a 2 ounce coating 
of prime western spelter. Connecting bands 
are also of Toncan iron and are of the 
same gauge as that of the pipe. They are 
specially designed to allow quick and easy 
joining of the sections of Toncan CorWel 
pipe in the field. These connecting bands 
secure the sections together in such a man- 
ner that the pipe is an integral unit from 
end to end. Fittings of all types, such as 
tees, wyes, crosses, angles, bends and re- 
ducers are available in Toncan CorWel 
pipe. Each is easily installed by means of 
the standard connecting band. Special fit- 
tings to conform to any engineering detail 
can be supplied. Galvanized Toncan iron 
caps, both solid and screen, are made for 
use with Toncan CorWel pipe. The caps 
are of the “flue-cap” style and are simply 
installed. 


v 


New Tower Excavator 


A 4 cu. yd. tower excavator has been 
announced by Sauerman Bros., Inc., 488 S. 
Clinton St., Chicago. The new machine is 
furnished with a 4 cu. yd. Crescent scraper 
bucket and carries on the head-tower a 
Sauerman special 2-drum hoist powered 
with either a 170-hp. gasoline engine or a 


Sauerman 4 cu. yd. Tower Machine Ex- 
cavating for Sewage Disposal Plant and 
Loading Spoil into Cars. 


150-hp. electric motor. The head-tower 
usually is mounted on car wheels and the 
tail-tower on crawlers. A_ steel ramp, 
hinged to the front of the head-tower, per- 
mits the scraper bucket to drag its load of 
material up to a small hopper which in turn 
discharges the material into cars or unto 
a belt or other conveyor. The ramp is 
omitted when the machine is used for 
building levees or dams. As an example 
of-the machine’s handling capacity the 
manufacturer states that in ordinary earth 
excavation with the scraper bucket operat- 
ing on an average haul of 200 ft., the 
hourly output is 170 cu. yd. This output 
increases, of course, if the haul is short- 
ened, and decreases if the haul is extended. 
With the advent of the new machine the 
line of Sauerman tower excavators now 
totals five sizes, from 2 cu. yd. to 10 cu. 





stated to be 


yd. These machines are 
adapted particularly to any work which 
requires digging a wide cut extending a 
long distance. Included in this category 
are the excavation of disposal basins and 
canals, the building of levees and earth 
dams, open pit mining of loose minerals 
and large scale production of sand and 
gravel. These machines also are used for 
storing and reclaiming materials where the 
problem calls for handling a large tonnage 
at a rapid rate. 


v 
New Portable Compressor 


A new portable compressor has been an- 
nounced by the Quincy Compressor Co., 
Quincy, Ill. The unit consists of a Model 
“B” Allis-Chalmers tractor and a Model 
WwW80 water-cooled Quincy compressor. 
Compressor piston displacement is rated at 









New Portable Compressor 


80 cu. ft. per minute maximum. Free air 
delivery is approximately 58 cu. ft. per 
minute at 80 lb. per square inch discharge 
pressure. Power for operation of the com- 
pressor is provided by the sturdy 4-cylinder 
tractor engine. The horsepower rating of 
the Model “B” tractor engine is 16.31 with 
belt and 13.54 drawbar with engine at 1,400 
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EVEN FOR THE LOW BIDDER 
Insley Type K, % and 2 cv. yd., 










ors often remove more material per hour 


than excavators of larger rated capacity. 






They travel fast—operate fast and are 





easily and quickly maneuvered even in 






the most restricted space. 
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MANUFACTURING CORP. 
801] Olney St., Indianapolis, Indiana 


The patented crowd adds 
digging power for handling 
hard materials . . . makes 
possible easy and fast con- 
trol of the dipper with 
larger yardage . . . cuts 


Excavat- 


close to the line. 





Hook roller construction 
prevents tipping stresses 
on center pin. Independ- 
ent crawler control—self- 
cleaning crawler sprockets 
—full-floating shoe pins— 
grease impregnated bear- 
ings. Write for complete 
details. 
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r.p.m. The tractor is equipped with a rear 
power take-off and clutch type pulley for 
compressor operation. A feature of this 
new portable compressor is the detachable 
mounting. The compressor may be quickly 
dismounted if the tractor is to be used for 
other purposes. The air receiver tank, 
mounted on the right hand side of the 
tractor, is built for a working pressure of 
150 Ib. and is tested for pressures up to 225 
lb. per square inch. A convenient plat- 
form and rack for the hammer, air hose 
and other tools is provided. 


v Bucyrus-Erie 44-B 2 cu yd. Shovel 


New 2 Cu. Yd. Shovel, Dragline, flares outward to the bottom all assure 
Clamshell, Crane fast, clean dumping action. The 44-B dip- 

per will handle oversize easily. The dipper 

: a ee : is equipped with the inserted Beco Tiger 

s pe y ) ‘Te 7 3 ~V s-r “ S Tk " c 

is being offered by Bucyrus-Erie Co., South Teeth made of tough, forged tool steel, 


Milwaukee, Wis. This new machine 18 Which are both reversible and replaceable. 
available with gasoline, diesel or electric 

power and can be converted for use as Vv 

shovel, dragline, clamshell or crane. An New FWD Truck with Underbody 
outstanding new type chain crowd has been Blade 

incorporated into the new 44-B. Accord- A new Model HG, equipped with under- 
ing to the manufacturer, the new crowd body blade and incorporating many refine- 
will provide powerful crowd-out and high ments and improvements has been an- 
speed retract, saving time on every digging nounced by the Four Wheel Drive Auto 
cycle. Crowd, hoist and swing are syn- Co., Clintonville, Wis. Designed to meet 
chronized to give maximum output in all specific needs in the highway field, Model 
kinds of digging. A light, strong front HG was developed primarily for underbody 
end affords the user exceptionally wide blade service, but, aside from this, serves 
working ranges, and big sheaves increase every purpose as a truck and is stated to 
rope life and provide favorable digging be suited for snow removal, with either a 
angles. The manufacturer has given spe- one-way or “V” type plow. With a 154 in. 
cial attention to the dipper, which is of (standard) wheelbase, the new Model HG 
welded alloy steel construction. A short has a chassis weight of 6,800 lb. with cab 
back, curved door, and smooth inside which included. The gross rating is 16,000 Ib. 


\ new 2 cu. yd. power shovel, the 44-B, 





Designed for EFFICIENT - DEPENDABLE 
under all conditions ...An extra “built-in 


—S 


— BUILDS IT BETTER 


BINS Portable and Stationary 
CEMENT BINS. Portable and 
Stationary 
CENTRAL MIXING PLANTS 
BATCHERS (for batch trucks or 
truck mixers with automatic 
dial or beam scale 
A BITUMINOUS PAVING FORMS 
= FUNDS IT BETTER * ; ROAD FORMS (with lip curb 
ntegral curb attach 
e ments 
@Heltzel heavy duty rein- Bi 
CURB-AND-GUTTER FORMS 
forced steel road forms— [Ryne 


guaranteed durability SEWER AND TUNNEL FORMS 
° CONCRETE BUCKETS 

and longer life under all Bivsiaan 

conditions. Catalog S- SUBGRADE PLANERS 


TOOL BOXES 
19-F. FINISHING TOOLS FOR 


CRETE ROADS 


HELTZEL STEEL FORM & IRON CO. 
WARREN, OHIO, U.S.A. 





Roads and Street. 


The chassis may be equipped with eithe 
an 8 ft. or 10 ft. body. Increased power 
better performance and greater econom 
are stated to be achieved by improvement 
incorporated in the engine. Model HG i 
now powered with a 6-cylinder, 91-hy 
engine. Drive on Model HG is from : 
single-plate clutch 14 in. in diameter 
through a heavy-duty, truck type, five- 
speed, selective sliding gear transmissio: 
of unit power plant construction. Wit! 
standard gear ratio of 7.85 to 1, a speed of 
33 miles per hour is attained in direc 
drive. Speed of the unit in low gear i 
4 miles per hour. Among the features of 
the new Model HG is the construction o 
the patented FWD transfer case for thi: 
particular unit. The case has been built 
so that a clearance of 23 in. under th 
driving mechanism permits the installation 
of underbody maintenance equipment. The 
underbody blade on the FWD Model HG 
utilizes a new principle which holds the 
cutting blade so that it will cut alternately 
hard and soft spots in a road at slow or 
high speed without gouging or jumping. 
This feature is.accomplished by a levelizer 
that rides behind the blade on each end, 
equalizing the pressure from the hydraulic 


Model HG FWD Truck with Underbody 
Blade 


rams on the blade to the even contour of 
the finished road. The upright position 
of the blade is claimed to reduce excessive 
wear on the cutting edge and less horse- 
power is necessary to pull it. Adjustments 
and control of the blade are simple and 
easy. The blade may be set at any angle 
to carry the material to either right or 
left. The grader blade is operated by two 
double acting hydraulic cylinders, allow- 
ing the operator to make a very deep cut 
with the point and raise the heel of the 
grader above the ground for ditch work. 


v 
Portable Electric Plant 
A new model power plant has been 
brought out by the Kato Engineering Co., 
530 North Front St., Mankato, Minn. This 
is the Model 19A, “Quietlight,” 300 watts 


Model 19A “Quietlight” Power Plant 
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> or 200 watts DC power plant. The 
unit is very compact. It is 20 in. long x 
16 in. wide x 12% in. high and weighs 
but 90 lb. This model runs at 1,800 r.p.m. 
and is powered with a Johnson Iron Horse 
5¢-hp. engine driving a 4-pole, laminated 
pole generator bolted directly on to engine 
crankcase. This has four heavy DC 
brushes and both DC and AC brushes are 
on outer end easily accessible. Produces 
absolutely flickerless light with partial load 
or full load. Carries 25 per cent overload 
continuously, close voltage regulation. The 
plant comes with push button starter, am- 
meter, cutout, charge control and is com- 
pletely shielded and filtered. Plant is 
mounted on sponge rubber mountings and 
does not have to be bolted down. Has cast 
aluminum gas tank base which holds 1 
gal. The plant can be furnished with re- 
mote control or full automatic control at 
additional charge. Controls need not be 
ordered with plant. They can easily be 
added at any time as it is a simple matter 
to attach these without necessity of re- 
turning plant. 


v 


New 700 Cu. Ft. Compressor 


A new Diesel-driven portable compres- 
sor of 700 cu. ft. capacity has been added 
to the line of the Chicago Pneumatic Tool 
Co., 6 East 44th St., New York. The unit 
consists of the Chicago Pneumatic Type 48 











Class WO-2 Compressor 


vertical, 4-cylinder, 4-cycle, medium-speed 
Diesel engine on a common crankcase and 
crankshaft with a “V” type 2-stage double- 
acting, water-cooled compressor, together 
with suitable cooling systems and air re- 
ceiver—all on a structural steel deck and 
lorming a complete, self-contained portable 
unit. 
v 
Moderately Priced Hydraulic Testing 
Machine 


For firms and institutions with limited 
inds to spend on testing equipment, the 
inius Olsen Testing Machine Co., 500 
‘orth 12th St. Philadelphia, Pa., has 
brought out a moderately priced, compact 
type hydraulic testing machine. This 
machine has a capacity of 20,000 to 60,000 
lb., yet its overall height is but 63% in., 
cupies only 10 sq. ft. of floor space, and 
iS an approximate net weight of 2,000 Ib. 
1 design and censtruction, the manufac- 
turer states, the machine has many ad- 
inced features. A moving piston supplies 
necessary testing strain. The gear 








Olsen L-Type Hydraulic Testing Machine 


pump is the direct-connected type with a 
constant operating speed which, when the 
load is applied, produces no measurable 
pulsation. Testing speeds range from 0 to 
2 in. per minute in stepless intervals, the 
control of which is a pilot handwheel 8 in. 
in diameter. A separate pilot is furnished, 
with an additional valve, for holding or 
removing load. An important feature is 
that the piston and cylinder require no 
packing, being ground to the most rigid 
tolerances. Any slight leakage is com- 
pensated for by the oil used in the loading 
system, which forms a seal between piston 
and cylinder. Friction is reduced to the 
minimum therefore, and the load is weighed 
within the close limits set by A.S.T.M. 
specifications. The -15-in. crosshead ad- 
justment is obtained through a crank con- 
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venient to the operator’s hand. The com- 
pact and positive arrangement for opening 
and closing grips is provided by the en- 
closure of all gripping mechanism. The 
indicating gauges are isolated from the 
mechine proper by locating them on a sep- 
arate instrument panel. Location of the 
cylinder itself in the base serves to lower 
the machine’s center of gravity. Loading 
and unloading is performed through sepa- 
rate controls for each of these operations. 
The exceptionally sturdy oil reservoir 
bolted to the base of the machine serves as 
a support for the motor and pump, which 
are direct-connected by means of a flexible 
coupling, eliminating noise and slippage of 
the drive—whether chain or belt. 


Vv 
New Wet Battery Ignition Assembly 
for Gasoline Power Hammer 


A new cable assembly, which makes pos- 
sible the operation of its portable gasoline 
hammer with wet battery as well as dry 
battery, is the latest development of Barco 
Manufacturing Co., 1813 W. Winnemac 
Ave., Chicago, Ill. The advantages of wet 
battery operation, according to the manufac- 
turer, are increased efficiency and economy, 
particularly on continuous hammer opera- © 
tions over a long period of time. An in+ 
teresting feature of this cable assembly is 
the spark coil container. Because of the 
weight of a wet battery, it was not desir- 
able to place it in a box with the coil 
close to the hammer as had always been 
done with the dry battery assembly. On 
the other hand, it was necessary to keep 

















ate ar oes 


AHN "Super-Built" trailers are built in 
a complete range of sizes—a trailer 
for every heavy hauling requirement 
with specialized trailer engineering behind 
every one. Jahn builds only heavy duty 
trailers. That's why Jahn trailers give 
many more years of service . . . why Jahn 
trailer goosenecks don't sag out of shape 
. . why Jahn axles stand up under tough 
conditions. 


JAHN trailer designs include complete 
combinations of wheel arrangement for 
every type of load, conforming to prac- 
tically all state regulations. Advanced 
engineering features offered in the 
JAHN trailer line include: extra-strength 





A COMPLETE LINE OF TRAILERS 


lor All Heavy Dees Hise tall 


C. R. JAH N Co., 1345 W. 37th PLACE, CHICAGO, ILL. 


“COME TO TRAILER HEADQUARTERS” 









gooseneck, front dolly, and axle construc- 
tion, deep wide flange main beams; am- 
ple cross members and qusset plates; in- 
ternal expanding brakes, and the latest 
development in positive brake equaliza- 
tion. 


The 6-wheel, 20-ton model shown above, 
as well as all other gooseneck type full 
trailers, can be converted into semi- 
trailers without any mechanical changes, 
by simply removing the front dolly as- 
sembly. King pin furnished fits any stand- 
ard semi-automatic fifth wheel. 


It will pay you to look at JAHN trail- 
ers before you buy any trailer. Write 
for details. 
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There is something about “BERG” 
Equipment, which you don’t get 
from other manufacturers. 


Hi-Way 
Model 
H-8 


“BERG” HI-WAY SURFACER—one 
man outfit. Has Power Take-off and 
External Magneto, as illustrated. Used 
for surfacing roads. 

“BERG” MODEL V2-AS VIBRATOR 

Portable—Light Weight—Ideal for 
internal vibration. 

“BERG” MODEL A SURFACER— 
suspended from operator’s shoulder. 
Only machine so constructed. 110 or 
220 voltage furnished. 


“BERG” WATER FEED SURFACER 


electric and gasoline. 
“BERG” HEAVY-DUTY SURFACER 


—suspended between two wheels. Has 
Model A Tool Head complete with Cut- 
‘ter Plate and Carbo Disc. 


Write for circulars—Dept. C. 


> 


THE CONCRETE 
SURFACING MACHINERY CO. 


CINCINNATI, OHIO 








OSGOOD 





POWER SHOVELS 
DRAGLINES 
CRANES, ETC. 


Write for New 
Descriptive Bulletins 


% to 2 Cu. Yds. 














the spark coil close to the hammer in order 
to insure the necessary quality of spark 
and this has been taken care of by placing 
the spark coil in a streamlined water- 
tight container attached to the hammer by 
5 ft. of cable. According to the manufac- 
turer, this container with the coil is so 
light it is not noticeable in the handling of 
the hammer. Furthermore, by placing the 
coil in the line in this manner, the wet 
battery can be placed at any convenient 
location, thus giving the hammer operator 
maximum freedom of operation. A ven- 
tilated (skeletonized) type of steel battery 
box, which will, it is said, accommodate 
almost any standard 110-ampere 6-volt 
battery, is supplied with the new cable as- 
sembly. Owners of dry battery models of 
the Barco hammer can easily change them 
over for wet battery operation. According 
to the the Barco Manufacturing Co., this 
change can be made in the field, and at 
moderate cost. 


v 
New Multiple Tool 


A new multiple tool, designated the 
“Util-A-Tool,” has been placed on the 
market by Templeton, Kenly & Co., Chi- 
cago, Ill. It comes in a compact metal 
carrying case with complete instructions 
and suggestions for its use. The Util-A- 
Tool’s many applications include: spread- 


ing and pulling together structural mem- 


AMF 


of Ship 


KP or 


The “Util-A-Tool” 


bers or any movable objects within its 10- 
ton capacity; pushing, hoisting, lifting, 
lowering, clamping, bracing and tensioning. 
The Util-A-Tool also quickly removes 
gears, wheels, pulleys and marine propel- 
lers, according to the manufacturer. Five 
sizes are available at the present time. 


v 
New Highway Mower 

A new mower in which the sickle bar is 
driven by an independent motor has been 
placed on the market by the Toro Manu- 
facturing Co., 3042 Snelling Ave., Minne- 
apolis, Minn. Another feature of this 
mower is that the sickle bar is lifted by a 
power lift in 2% seconds which eliminates 
practically all levers except one short hand 
lever. The mower has a wheel base of 71 
in. It is powered by a Hercules 6-cylinder 
60-hp. engine equipped with a 7-bearing 
crankshaft, forced feed lubrication, Fram 
automatic oil filter, self-starter and 4-speed 
transmission, which gives a range of from 
3 to 45 miles per hour. The sickle bar 
is driven by a 3-hp., 4-cycle Toro motor, 
equipped with an automatic built-in me- 


Roads and Stree 


The 1939 Roadmaster Highway Mower 


chanical governor that picks up the load 
instantly and keeps the pitman revolving 
at a uniform speed. The cutting unit is 
mounted on a 16x4 pneumatic tire suspend- 
ed by two strong coil springs. A 3-in. 
leather belt controlled by an idler drives 
the sickle. The cutting height of the bar 
is adjusted by changing the position of the 
axle in the supporting bracket. It is stated 
that the mower will cut any angle from a 
90° up slope to a 60° down slope without 
any strain or changing the registration of 
the knife in the guards. 


v 
Improved Motorized Wheeled Roller 


A number of improvements have been 
made in the Model 150 motorized wheeled 
roller of Littleford Bros., 454 E. Pearl St., 
Cincinnati, O., which are claimed to make 


Improved Littleford Model 150 Motorized 
Wheeled Roller 


it smoother in operation, easier to handle 
and more simple to control. The new 
clutch arrangement, the lowering of the 
operator’s controls, and easiness of con- 
verting from trailing to rolling position, 
and visa versa, are the principal changes. 


v 
Trailer for Transporting Construction 
Equipment 

A self-loading float for transporting 
equipment has been placed on the market 
by the Hobbs Manufacturing Co., Fort 
Worth, Tex. The float body and trailer 
are a single unit 12 in. lower than an 
engine body and pole trailer combination. 
The float is equipped with front and rear 
tail pipe. For uncoupling, the winch line 
is hooked to the trailer bridle on front tail 
pipe. The king pin is released, winch is 
thrown in reverse and truck is driven out 
from under trailer while winch line safely 
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Showing the Load Being Pulled on to the 

Float After the Front End Has Been 

Lowered to the Ground and the Truck 

Backed Up Against the Rear of the Float. 

In This Case the Tractor Could Have 

Been Loaded on the Float Under Its Own 
Power. 


lowers trailer to ground. Then the truck 
backs up to rear of trailer and winches 
load up on the inclined trailer. The truck 
moves around to the front, and with winch 
line, sucks the trailer up over the truck’s 
rear bumper pipe. The king pin is auto- 
matically ‘guided into the crotch of the 
semi-automatic fifth wheel where it posi- 
tively locks in position. Unloading just 
reverses this procedure. The front of 
trailer is lowered by winch line and load 
is winched down inclined trailer to ground. 
Some loads are easily sucked up over rear 
tail pipe or trailer without dropping the 
front end. 
v 
Diesel Nozzle Tester 

A precision instrument for accurately 
testing fuel injection nozzles manufactured 
by Bosch, Timken, Deco and many others 
have been placed on the market by The 
Buda Co., Harvey, Ill. With it diesel 
nozzles can be tested and cleaned on the 
job. The instrument comes complete with 
handle, 2 adapters for different size nozzles 
and complete instructions for operation, 
packed in a substantial wooden box with 
carrying handle and provision for padlock. 

v 
New Road Plane 


A new road plane, stated to be the re- 
sult of three years’ constant experimental 
work under actual working ‘conditions, has 
been brought out by the Good Roads Ma- 
chinery Corporation, Kennett Square, Pa. 
The brush assemblies of the plane are 
scientifically arranged in four related pairs, 
this arrangement giving lateral and longi- 
tudinal mixing-leveling movement of mate- 
rial entirely within the width of the plane. 
It is stated no undesirable windrow is left. 
rhe tufts of the brush assemblies are com- 
posed of round 18 gauge wire made of 
60-70 carbon basic spring steel. The tufts 


Good Roads “Toaspern” Road Plane 


are stated to be stiff enough to handle all 
surface materials, and flexible enough to 
leave undisturbed the existing bond of first 
course material. The frame is made of 4 
pieces 2 in. x 4 in. x 14 ft., and 2 pieces 
2 in. x 6 in. x 7 ft., bolted together with 
% in. carriage bolts. Spruce wood is used 
to give the most strength and the least 
weight possible. The road plane is pulled 
by a % in. flexible steel cable 25 ft. long. 
The cable is equipped with a ring for 
coupling to tractor or truck, and can be 
adjusted to pull the machine at an angle 
if desired. The shipping weight is ap- 
proximately 420 Ib. 


v 
New Portable Air-Operated Sludge 
Pump 

A new air-operated sludge pump, work- 
ing on the ejector principle, has been 
brought out by the Chicago Pneumatic 
Tool Co., 6 East 44th St. New York, 
N. Y. The pump is designed for use in 
copper dams, caissons, sumps, pits, mine 
shaft and on construction jobs, etc. The 
advantages claimed for it are: High lift 
capacity; low air consumption; will han- 
dle up to 15 per cent solids; will handle 
? 





CP Portable Air Operated 
Sludge Pump 


water containing sand or rock drill cut- 
tings without causing rapid wear of ex- 
pensive replacement parts. The capacities 
are stated to be: At 50 ft. head, 65 
G.P.M.; 75 ft. head, 50 G.P.M.; 100 ft. 
head, 43 G.P.M.; 150 ft. head, 33 G.P.M.; 
175 ft. head, 25 G.P.M.; 200 ft. head, 
20 G.P.M. The pump weighs 95 Ib., has 
an overall height of 24% in., and a width 
of base of 10% in. 


Vv 
New Pocket Kit Provides Treatment 
for Snake Bites 


A new pocket snake bite kit, which en- 
ables a man to treat himself successfully 
after being bitten by rattler, copperhead or 
moccasin, has been developed by the Davis 
Emergency Equipment Co., 55 Van Dam 
St., New York, for the use of workers 
who must enter snake-infested regions. 
This kit, which can be easily carried in a 
vest pocket, contains the following equip- 
ment: a tourniquet, which is applied to arm 
or leg immediately above the wound to 
prevent the spread of the poison through 
the body; a stainless steel lancet for open- 
ing up the fang holes to permit drainage 
of the poison; a syringe, which is used for 
pumping blood and venom from the wound 
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Guard Cable Splice 
of Approved Design 


This Wedge Type Union Cable Splice 
for standard 3-strand, 7-wire %” 
guard cable is the simplest, most 
easily installed and most economical 
cable splice we know about that will 
meet specifications requiring safety 
factor over cable of 25,000 lbs. rating. 


Now used regularly in seven States 
and acceptable in others. Should be 
standard with any State now using the 
%” guard cable construction—both 
for maintenance and for new con- 
struction. 

Sample will be sent free for field test by re- 
sponsible Highway Official or Contractor; or 
trial order of any quantity at 66c each, F.O.B. 


Branford. Lower prices in quantity and 
through distributors. 


Send for Data Sheet No. H-1 
Other M.I.F. Specialties include: Cable Offset 


Fittings, Compensating Spring Anchorages, 
Wedge Type Cable End Sets, Offset Pipe Rail- 


ings, etc. 


MALLEABLE IRON FITTINGS Co. 
Pole Hardware Dept. 
Branford, Conn. 


ROGERS CRUSHERS 
Are Good Crushers 








pe 


10''x36"' Anti-Friction Bearing Crusher 


REASONS 9@ 
WHY e 


I—UNEQUALLED PRODUCTION 
(Users Report) 

2—LOWEST MAINTENANCE COST 
(Users Report) 

3—UNMATCHED RUGGEDNESS 
(Experience Shows) 

4—LARGE CAPACITY BEARINGS 
(Failures Unknown) 

5—LARGE DIAMETER ECCENTRIC SHAFT 
(Failures Unknown) 

6—HEAVY, WELL-PROPORTIONED CRUSHER BED 
(Failures Unknown) 

7—DEPENDABLE & LOWER PRODUCTION COSTS 
Results—Confirmed by Continued 
epeat Orders) 


ROGERS IRON WORKS COMPANY 


Write for Crusher Give Us Details 
Bulletins Nos. Builders of Your Crush- 
303 and 304 


for ing Priblems. 
300—10th ST. 40 Years JOPLIN, MO. 





and is specially designed for one-hand op- 
eration and application to wounds in either 
flat surfaces or between fingers or toes; 
and also antiseptics, bandages and ammonia 
inhalants for use if victim becomes faint. 
Records show that, if the treatment indi- 
cated is applied promptly by the victim 
himself or a companion and is later fol- 
lowed by medical treatment, recovery is the 
rule. 


WITH THE 
MANUFACTURERS 


Cletrac Elects H. P. Mee 


Vice President 

At the annual meeting of the board of 
directors of the Cleveland Tractor Co., 
held in Cleveland, H. P. Mee was elected 
executive vice-president. Mr. Mee, after 
two years of retirement from the tractor 
industry, with which he had been asso- 
ciated for 20 years, returns to active duty 
with the Cleveland Tractor Co. In 1936 
and 1937, Mr. Mee served as vice-presi- 
dent in charge of sales, service and ad- 
vertising of Caterpillar Tractor Co. Prior 
to 1934 he was the vice-president and treas- 
urer of Caterpillar Tractor Co. from the 
time of its formation early in 1925, and 
prior to that he was associated with the 
C. L. Best Tractor Co., one of the prede- 
cessors of Caterpillar Tractor Co. Since 
his retirement from Caterpillar in June, 
1937, Mr. Mee has been looking after his 
lemon groves near Oxnard and Ventura, 
Cal. He and Mrs. Mee have been residing 
in Santa Barbara. A daughter attends 
Pomona College, Claremont, Cal. 


v 
Buckeye Bulldozers, Trailbuilders, Rip- 
pers and Power Control Units Now 
Have National and Export 
Distribution 


These four equipment units, formerly 
manufactured on the West Coast by the 
Emsco Derrick & Equipment Co.,, are now 
manufactured and distributed exclusively 
by the Buckeye Traction Ditcher Co. under 
the trade name Buckeye-Emsco. The Buck- 
eye Traction Ditcher Co., Findlay, O., an- 
nounces this change effective at once, after 
having manufactured and sold these same 
units for several months for distribution 
east of the Rockies. The machines will 


v 
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now be manufactured at Findlay, O., on! 
and all sales will be handled through t! 
regular Buckeye sales organization. 
r 
Joseph C. Elliff to Join Stewart- 
Warner Corp. 

Joseph C. Elliff, who recently resigne: 
as western manager of the Saturday Ev: 
ning Post, will join the Stewart-Warner 
Corporation June 15, in an executive sales 
capacity, working out of the office of the 
vice president and general sales manage: 
Mr. Elliff will assume his new duties 
with a rich background of sales experi- 
ence in the advertising and merchandising 
fields. For the last 16 years he has rep- 
resented the Saturday Evening Post in 
Chicago, since 1928 as western manager. 
Previously he was engaged in the mer- 
cantile brokerage business. 


v 

W. Robert Timken Appointed Assist- 
ant to President Timkin Roller 
Bearing Co. 
Announcement has just been made of 

the appointment of W. Robert Timken as 
assistant to the president of The Timken 
Roller Bearing Co. Since graduating 
from Harvard University, in 1933, he has 
been active in the office and factory, serv- 
ing in various capacities throughout the 
plant. He will continue to maintain his 
headquarters in the general office at Can- 
ton, O. 

v 
Independent Pneumatic Tool Opens 

New Denver Branch 
The opening of a branch office at 1544 

Broadway, Denver, Colo., has been an- 
nounced by the Independent Pneumatic 
Tool Co. of Chicago. The new branch, 
in charge of C. A. Turnquist, is staffed 
to render complete sales and service as- 
sistance on the company’s lines of Thor- 
Cochise mining and contractors’ equip- 
ment and Thor portable electric and pneu- 
matic tools. 

v 

Hewitt Expands Its Dallas, Tex., 
Warehouse 


Hewitt Rubber Corporation, Buffalo, 
N. Y., announced the expansion of its 
Dallas, Tex., warehouse facilities. 
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@ A safeguard for trafic on Chester Ave., Cleveland. Marker consists of 6” x 12” precast 
concrete blocks, made with Atlas White portland cement. A W. P. A. project under the 
supervision of Charles L. Sheets, Street Commissioner; Stanley H. Murdock, Acting Asst. 
Commissioner of Engineering; and John L. Beattie, Assistant Chief of Construction. 


DR ner op tee cme epee oo seer mmm emnanmme 


“STAY OVER 
ON YOUR 


OWN SIDE” 


WHITE CONCRETE 


MOTORISTS, this marker is a clear, is permanent—need not be painted, repaired 

bold, warning signal that protects their or replaced. Its first cost is the last. 
lives and their cars and driving pleasure. Use markers and curbing made with Atlas 
To the city of Cleveland, it is an econom- White to save money on maintenance 
ical installation which saves money and pays costs—keep traffic running smoother— 
for itself within a comparatively short time. and reduce accidents. Universal Atlas 
This traffic marker consists of 6” x 12” precast Cement Co. (United States Steel 
concrete blocks, made with Atlas White portland Corporation Subsidiary), Chrysler 

cement. It is easy and inexpensive to install. It Building, New York City. 
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